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I 

INTRODUCTION 

Prejudices, fears, wishes, pretenses, rationalizations, 
amnesias, have allowed too little scientific knowledge of 
the psychology of sex. T he field, however, is impor- 
tant, both practically and theoretically. A proper task 
for us is to avoid, on the one hand, the Scylla of roman- 
tic over-valuation of sex, and, on the other hand, the 
Charybdis of that head -burying which we commonly 
ascribe to ostriches. 

The aim of the present study is to examine the psy- 
choanalytic conception of sublimation, to test its theo- 
retical and practical validity in young men chosen for 
their apparent general superiority, and perhaps to con- 
tribute toward an understanding of masculine sexuality. 

Changes in the subjects* sLyles of statement and in 
irrelevant details of their histories, also frequent use of 
quotation marks for spoken reports which were not 
taken down verbatim, will be understood as means to 
impersonal yet essentially accurate record. 


I?) 



IT 

TIIK TUKORY OF “.SUHMMATIl )N“ 

One of the most significant development- in the psy- 
chology of sex, according to many students, is the 
conception of “sublimation.” ", Sublimation" means a 
diversion of "sex energy" into "higher forms" of activ- 
ity, As evidence that this sublimation occurs, the pro- 
ponents of the doctrine point to numerous artists’ 
productions which are said to have sprung front ro- 
mance; and they call our attention to the long array of 
philosophers and saints who, like many other persons, 
never married, but lived spiritually fruitful lives. 
Perhaps the most convincing of all the evamplrs is the 
woman disappointed in love who turns to the convent 
for a life of religious devotion and \ hardy. 1 he con 
elusion is readily drawn by many contemporary lay 
readers of psychoanalysis, and by a number of teachers 
and practitioners, that "complete sublimation of the 
libido" is possible: that any normal individual t ail dis- 
charge into ethical and cultural outlets not only the 
"psychical and spiritual sides" of his sexuality, hut "the 
physical," too. These theorists infer that the process 
of sublimation is psychologically sound, ethically de- 
sirable, and of great significance to economists ami so- 
ciologists as well as to physicians, psychologists, educa- 
tors, and the people generally. 1 

The iden of sublimation is nut new, Kiln US, | t p. SI li.) tram 
its history in England from Drayton, Itavin, and Jimi-mui dnwn. 
Nar is the notion limited to rwycliaanalyttc circles. Shaw (lOH. y. 
c) speaks of the "immense runnbem" of people who have "i-avnl flieir 

IM 
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In the lij*lu i>f this theory, any uncommcmlcd form 
of sex outlet is a failure to sublimate. Masturbation, 

energies fur lrs> primitive activities" than srx. Cahm (9, p« 14) 
rebus to the privet** of "working nff . . sexual tension " by means 

of "exhausting labor nut of doors," or by “rushing ami hurrying 
about"; am] a common view in .scIknpI circles is that when it comes to 
masturbation, for example, buy* should he taught that "the growing 
physique ami developing mentality require all the vitality that the 
normal body can produce" ( Kidding, 29, p. 172), 

Ovid (K6, p„ 4GH) advised that "you who seek a termination of 
your passion, attend to your Iium" ness j . * , soon will voluptuousness 
turn its hack on yon.' 1 At the other extreme of erotic perspective, 
a little pamphlet published for circulation during the War stated 
that “in the first place, continence or tlu* curbing of the sexual im- 
pulse is possible. There is today a b<n|y of men who, it must be 
admitted by all, are Krmrul Co none in bodily health, manly vigor, 
ami intellectual strength. I speak of the Catholic priesthood- 
Thry are bound, not only incontinence, but to absolute repression of 
the sexual impulse. 

"Curtiintnct is, moreover, recognized :is a source of strength. It 
is known (hat the gladiators of Rome, who were trained to the sec- 
ond for their deadly combats, were not allowed to waste their sem- 
inal fluid. It was known, even then, that sexual intercourse or any 
substitute for it, Mich as masturbation, had a depressing effect on the 
whole body" (Sloan, 11 !, p. 16). 

Addains ( I ) remarks that the experience of dime who havr 
worked with young people, adolescents especially, shows the advis- 
ability of keeping their emotional life diffused :uul utilized through 
the imagination. William Lee Howard sets forth the contentment 
and continued youth of the unmarried woman of today who is in- 
terested and enthusiastic in lirr work and altruistic iiuncsts (quoted 
by Ruble, 1(10, p, 246), Psychoanalytic influence is evident in 
'I'cad's (1IH, p. 41) reference to "a real diversity of possible wavs 
for the instincts to function," and in McUougaUVs (70, p. 91-92) 
conclusion that the real function tif sex. taboos is "to restrain the sex 
impnbr anil lead in its sublimation. 1 ' 

Similar statements appear in a recent bunk based on the delibera- 
tions of the ('ommissiun on the Relations between College Men and 
Women, a vnimnivdun appointed by the Council of the Student 
Yfiimj: Men's and Young Women's Christian Associations, to repir- 
*>rnt mam* points of view now* current, In this hook, although “sub- 
limation" and "substitution" are avoided as unsatisfactory terms, the 
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in particular, is doubtless “a nnrmal ph.i k « of growth, *’ 
but a phase which, if persisted in. represents "arrested 

leader is hiJvimnI llut ,f i hr- nt'*t humanly sMntai I nu rstpiruiirfi nil 
the sex impuW ill \* . * - l^mly dim! and paisly nidim.t," 
Here "the ivulinvi r\ptr*mn «4 i<n 111^111!^ > imi w f a h lltr rjitn* 

iriatiari or dcMiuciimi id bIi«* impui^ bur iit^rly BMmi*<nn 4 in*M 
into a different kind nl rxpjr^mn/’ I Inn in ill** wuial hifrumiiM* 
of married people, "llir iiirtr nl rtir a>t liny W rtimigln 

o{ as r/iiyrj exprr^h>n, ;nnl Ml th* urmniiMil « and »d bvv* 

and tenderne* wlmli n» j^iipam ii 11 ny hr *d ,w, *!k mi/rWv/ 

expression of *cx M ; "irnilcnirvs undrr^amhng. and iIk wJndr range 
of intimate ir^j^nn^ van hr rApfr^nl dirju pii mh^r ways 

than by the .sex ad/ 1 it iHlbiw* that "in ihr «.i*r id sh*«r who do 
not marry Kecaira ahmtbs ilinn i<»ini , !rtrlv. ilinr i* littlr 

problem of avhnt 10 do with surplus ***Mnd '■iwi^v; ir is ijm-J up 
in their work'* (Klliott and Ilnur, 'JJ t pp. \ I?- JfO- 
In the opinion of RigtP V^\ PP* 1M7), pililmugh "rrrhap* 
there ia no entirely *ati>l;ui i uY ■udnimn tit* high numb <1 ,md 
ethical unmarried/' "'it t,in hr vml nitli ahudutr tniifeilrmr that a 
fully occupied purptM’ful and frirndly bfr li*rd ftiili ira'Mi.ddr 
regard to physical hygiene makes u pxvuldr 1 »*j f mv wmiun »u man 
to live without direct and uptcifu* r\pirs.M«»n *d ihr in ning imiinri. 
The force uf i\m instinct can W \\*t& itt, and a* it unr Mmubnl in 
a large degree by intellectual, mh'mI, and arinln' rffmi nr ;jmv nihrr 
emotionally satiifnctnry, puriHhiw 1 , ami Miflurmilv driuandim! 1 * 1 : 11 - 
pntion/ 1 

We shall have 10 consider bln the im^mm tmilt in Riggs*** 
(96, pp. 1 07“ 1 08 ) further statement that "m nrdrr m rffrd ilm 
transference of power successfully ami Miumlldy « hr mdi\idml 11111*1 
first have understood the problem, faced it I rankly, and UM'rpin) ii 
fully; then the mating instinct, tngrihrr ith all ihr mhn-, will 
lend its force to a wisely planned, wrll-hahunnh mn*u\u live lijr 
and will no longer torment its piK^vor/' For it i* ^rriainly true 
that, granting Riggs's terminology, l, it can ahu hr »..ifd with r<|ii;d 
veracity and emphasis that, for ritlirr a |nnp*rlo\ L rll~ 
indulgent, unoccupied, mid unhygienic life nuk^ it a thou^rndfidd 
more difficult to control any instinct and r^iw'rially ilm ut Nr\/* 

Orthodox psychoanalytic statcmrnu of suhlinmlmn wmr in Kiink 
(35, pp. 19, 146-148, 26h, Wl ) : Ilall (db. V.d, I, v . Ir,'> mid m,. 
j/w/) ; Henry (46, p. 18) j Uohack, a vtilu* t»( p^HnaiuU pp. 

147-148, 161); Kempf (58, p. I5J): WHU (L!l t index); Whirr 
(126, p. 278); Fielding (29, pp. »#2. 28^, ami in Mrn/iV, 



A CHllIQUK OF SUHM.M ATI ON' IN MAM'S 


II 


frolic development,” and if recurring in die adult is 
"reversion to infantilism.” Thus the long-established 

(7b, pp. 24, Nfi, 9T95), whme citation*, and further references lmy 
be Found.' Au a wriur in the Sprinpliehl Kcpt/Miavi put it ; ‘Tsy- 
Juduoy ictultes the ml uf sublimation, x (maass hy which litis energy 
(»( ihr rtrmrmal emotions] can lit* liberated imu constructive anil 
apptoprinlr channels" (45). 

Frink" r* (W p. 19) slalnnnit is that the 1 ‘employ mem of the 
primitive rtiermYs for lii^hrr aims is known as sublimation,' 1 Fir 
line* on to remark that "the extent to which it qccihs in normally 
nlucnMr children is really enormous" {ibid*). For many psycho- 
:uiahsi\ as Mur*rll (.82, p, 79) lias pointed out, sublimation is a 
powhilky liitiitnl (nr the most pari in early childhood; though others 
do tint serin to mn^ni/r this limit aiiun. 

Tlir lfclmiiiue <b siihliiuruion is treated especially hy Barbara T/OW, 
as vitnl hy J rllilTr (55, p. 466), Jnferc,stiii|' applications of the 
dwiri nr are provided |>y Hull (,F>) ; W. tt. Well> (124; I2.V-. 
’Oihliniaimn thmuph religion); and, must enter tniniiU!, through ap- 
plication to cJmiVe id vmaiinm, While ( 1 2N ; 1 20 r p. 278), 

Jamil at ions apprar however within (lie doctrine itself, as Muiscll 
(H2) has tJuiwu, JrlliliV. (55, p. 462) observes that "vny few 
proplr air capable of sublimation, since this would he absolute con- 
funnily to frailty, 1 ’ Krnid (.14, pj>. U-24) maintains that sublima- 
tion is "only available to the few. It presupposes special pifts and 
dispositions 11 (if, also 54, pp. 69-70), Cf, Faldy's (22, p. 45) 
application uf the piinciple nm as a “panacea for all," or "easy for 
many." 

There is indeed a considerable ^rmip nf students who recu^mVc 
suhliiDHiiim only in a mnn* m |rv* mollified sense, Hocking (48, p. 
20D) siis "every compel i rive interest must he mj transformed or 
intcrprrfrd as to lie nun competitive or an ingredient in a non-emn- 
peihive interest. " Dewey (2(1, p. 141) describes sublimation as 
makinp an impnhe into a "contrilnitorv factor in some more in- 
clo^ivr and complex activity, in which it is reduced to a subordinate 
yrt rffcttual place," HartlrUV ( I, pp, 96-07) view i s similar. 
Tate-Icy (ll r \ p. 2^1) holds that a part of the psychic eucrp.v is 
iirrpar.iblv attached to each nf the various instincts, June's (56, 
p r I *>ll) idra id sublimation is Manually a mmli/inl one, in view 
id Ills bi<i.ider cn/u rplnni of "(lie hbitln, A lunir's (7'b p. 244) 
cmurpUuu of sublimation as treking "an outlet in , , , dump. some- 
thin]' id t.ihie to mhri hnnj’.s 11 iissmnrs "that wr havi’ as many 
iuipuhr i i as Vi e h.ivr fniiih o! mental abilities, “and it cannot be 
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taboo on this “pcrmt-imr .1 lahnn ivliidi Moll re* 
marks arises from sotial oiiiitrii for normal rcl.uimw 
between the sexes receives ,t new elirmal impress,' 

said that any iw of tlli-M- thr *■!«* driving ii'ur >1 human nalme.” 
llart (+4, pp. WfO. 59n). whilr iiurmautHi,: iliai sir trmlrmv lu- 
ward thr recognition id I lir fundamental hUntm .nd tunnimi 
ability of all fmrtV* id rnWiMial ritrsgs i» hr* HmUi; widely prr- 
valent," acknowledge* that "viuin tvpe- <i! lumii'-mo,; l-m-wnr 
at limes almost mem-helming} y iMiprutiir," 

The whole conception id midi mat i<*n Im* l»rr»» *iilijrvJrd in 
serious criticism, nnlahly l»v Muorll {N2|. \VW.|w,ut|t \ 1 <2, p. 
191), Allpott (.1, p. 75), ami Ifouiihnt <42. p. t »MJ. 

4 Thc six’ial explanation of the ij1n«m i« given by 1 78. |i(i, 
194-195), also by Wile ( 120, p. Mil )„ The grin-Mlli j.nrpird idea 
that masturbation drains vitality is Mated in lb)! (38, p, 494; 
37, pp. 432*471, 501*502, where refrtenvr*, hi nuMmbaliuu as an 
evil are cited) J in Fielding (29, p. 172); and in ihr iiiMath-n from 
Sloan, in the preceding note. The praetor o rrlw-*vl r«i a*, a 
’'perversion" by Prince (93, p, 457); ft* a "nruri m?» nr p-rivrrMon" 
(though with lenience) by loslier (30, p. 255); and a* "pathnluKt* 
cal” by Wenninger (75, p. 305), llatmlMi (41; 42, p. 327) 
infers irom his studies of monkey* llut riUMiirhatii-n mini I* 
peculiar to abnormal conditions nf life; an idea which apy-rai* in 
Elliott and Hone's (23, p, 78) Ivusk a* the view iliat "luhimal 
solitary sexual indulgence reprints a turning otuy Irmit reality, 
nn attempt to compensate (or what t#nr annul 4iv»iNipli«h in ihr 
actual world." Tanncnbntmi (114, p, l|)|) liu* inaonrhatiun with 
pollutions, etc,, and dementia preens, as "iwmr impmiam ppthuhv,- 
ical Rnd psychological condition*" mulling (rum sexual abstinence. 

Masturbation "is nn Infantile way of reeking *rx gratification, ’’ 
according to J, W. F. Meagher, qunird by Kddy (22, p. 43). 
Psychoanalytic statements of this view, often will) irviymltHt id prr 
sent causes, appear in P, L, Wells (121, index; 122, p. M3; I.M, 
pp, 324-325); Kcmpf (58, pp, 150-151); Mcimingrr (a* cited in 
the preceding paragraph) ; Wickes (129, pp, 293-294) ; Mriiaie- (79, 
pp. iv, 89-95) ; etc. 
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SOME RESULTS OF TIIK THEORY 
IN PRACTICE 


If to the* biologically minded physician or psychol- 
ogist this view of sublimation seems absurd or unim- 
portant, it should be observed that, besides holding 
theoretical interest, the view has practical conse- 
quences. It may have good results in encouraging 
idealistic efforts; hut it has had effects upon many sin- 
cere individuals. Cases tome to mind of unmarried 
persons whose struggle to sublimate is painfully con- 
tinuous. Among college, students the same struggle 
exacts an unmeasured toll of worry, nervousness, ami 
in sonic instances ethical, mental, ami physical collapse. 
For, in addition to their religious teachings, college 
men (at least until recently) have been beset with the 
Y, M, C. A, lecturer's dictum that “every drop of 
semen is worth twenty drops of the. purest blood"; with 
the biology professor's pointed remark that “monkeys 
are given to masturbation"; and with the (loud bel- 
low's counsel to the masturbator, faithfully reported 
in Khntr (innlry, to “run like bell."’ 1 

Thr pirvi-r iinimml of worry that occurs in cnllej’i' >luilonu mrr 
ilirir "unmibJinmcd srxualMy 1 ’ can only hr uncord at. IVrJinps it 
i> smith Irns within the last few Yrars Thr pri^mi study of collvj'v 
gradual r and professional mrn provides no answer 10 t)iis tjutNlimi 
The study* however, Irak brought tu wveral mi nr of tlimr 

inMamn in which an lunavinj! amount o( worry, dwomaKirnrnt* 
ami srlf-drprn laiinn had hren noiiu: on lor years, and llnr>r rlu- 

: Vf. kiiniluity I lull. Mull, Kirillin^, and Mcnzirs, in dir prtmlinj? 
nnir. 

[Ml 
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years which should have been freest for development in men who 
outwardly seemed the embodiment of physical and mental health. 
One example is a young man who worried thus from his sixth to hit* 
thirtieth year with regard to his recurrent masturbation ; a period 
during which his intellectual anti physical development were excel- 
lent nevertheless. (At thirty, he happened to read a hook Uy Robtr. 
condemning the taboo on masturbation. The worry stopped. Ills 
intellectual development continued.) 

In another case the struggle began likewise at six years of age, 
and, to the astonishment of friends, culminated at the age of twenty- 
six in a nervous breakdown with somatic delusions. The worry was 
stopped short at that time, and the way quickly opened for a com- 
plete return to health by the following simple conversation, As the 
writer had been working in psychopathology and had noticed llu? 
increasing anxiety of our subject, he finally approached him, when 
particularly depressed, with the friendly remark : "Look here, young 
fellow, I am going to ask you some questions if you don't watcli 
out.” "Go ahead." "Well, you arc in a state of 'conflict/ arc you 
not? 11 "Yes.” "Docs it have to do with one of the 'instincts' ?" 
“Yes" (with rising inflection each time). "The sex instinct, for 
instance? 11 “Yes!" "Well, When you were a kid, like most of 
the others, did you masturbate occasionally ?" “Yes 11 (lowering 
inflection now). "And were you able to cut it out? 1 ' "No." 

"Is all that what you have been worrying about? That's it" 

"But I thought you -said yesterday that when Dr. ( the 

college physician) asked you if anything was worrying you, you told 
him nothing was l n "That's right. I lied to him." "Read this 
book" (handing him one of the books by Robic or Long which aim 
to put the unmarried masturbator’s mind at ease). lie read the 
book; and the next day was heard whistling for the first time in 
weeks. 4 

Other cases of conflict on the same score include an excellent 
fellow who made no approaches to girls whatsoever, though definitely 

4 Cases of this sort arc a commonplace with those who do mental 
hygiene work with young men. Cf. the contributions of Hall (40, 
pp, 132-133, 177-185) ; and Kerns (59, p. 694) (though the exact 
recommendations he gave his patients arc not stated). 

The book lent the subject cited here was probably Long (67) or 
Robic (98). 
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attracted by them, until lie was twenty-three year* aid, because up t<i 
that time hr had hrlirvnl bin practice ol occasional masturbation 
made him unworthy of ilirir company; arveral moral men who had 
linnlly started jrnjn^ <«, pri rs t ii ulr s as thr Ic^rr evil; a theological 
student, wlu> might have Iwrcn but was not included among the clitwen 
forty, who siudml in his nmm in his bathrobe so lie could take a 
cold «-li»A\rr r\rry hour nr so; ami n nun who, as a college senior 
uirli a *ouud jdhdijur, had taken the college scientists literally, kept 
his time for rr A at a minimuin and his recreation at zero ("I have 
all that extra energy: why can't I use it?"), increased more and 
more ln\ ph^fcal and mental activity while keeping up regular cold 
lullis and camp down with |innmiunia, from which lie recovered 
only to omiimic the same struck through four graduate years, 

More r.Mrrmr instances than llic^e could lie found, no doubt. 
Cases of Miicidr arr mil unknown/ 1 (.'uses n( spiritual suicide arc less 
Milking, hut they occur. The following example, not so extreme as 
it might hr, is refuted hy a young leader in his field of scholarship. 
In his junior year in high school, lie says, "the principal rr<| uircrl all 
the lm\s in thr class to go into the school auditorium to hear a talk 
by Homer RuMieavrr, Hilly Sundays ri^H i-liaml man. The talk 
pictured ihr horrihlr ills that came from sex indulgence, including 
masturbation: iiKinity, physical deterioration, etc, Tlir emotion of 
fear was much appealed to. Our of the member* of the class 

Tom grew pair ami fainted away. He was terribly sensitive 

yltout it tOUmvurtW, mi it was au uutnutaat (actor — hiw? uupotuun 
I do not know- in hi* dropping out of school. 

"Tom was fair, wrll-lmilt, ami noted for studious habits and an 
unusual flare for mechanics, especially electricity, lie was ipiirt, hut 
well liked. In his studies, he was always at or near the top of the 
class; and, had lie continued, I really believe hr would have made 
a mark in thr world. As it was, some time after leaving the school 
he married, and lias aciiuired the reputation uf being very clever in 
an engineering job of some kind. He may well lmve taken one of 
the correspondence courses — lie was the type who would, and who 
would be apt to get much out of it," 

'Thus i hr virw of sublimation, as variously preached and received, 
affects tlir livrs of a considerable number of persons. H should he 
noted that all the instances cited here are from the histories of very 
Miprrior individuals, judging hv their academic and later careers. 

"CX Hall (.17, Vol. l, p. + S2). 
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. AIM AND METHOD OF THK PRESENT 

STUDY 

The first purpose of the study was to hud out 
whether ‘‘complete sublimation" occurs in healthy, 
active intellectual men in their twenties and thirties. 
It was plain at the outset that mere reference to histori- 
cal bachelors established nothing, any more than do the 
preachments of devotees of the theory of sublimation 
prove anything. It was clear also that any selection of 
inferior persons, such as practitioners' neurotic 
patients, or inmates of a prison, would prove nothing; 
as, according to the theory, such people arc not ex- 
pected to be successful sublimators. A test of the theory 
would come only from a selection of physically, men- 
tally, and morally superior persons. The present con- 
tribution claims statistical significance only in this 
selection of superior individuals." 

To find such persons, while avoiding publicity, in 
lieu of feasible experimental measures, the wriLcr could 
only choose the cases and collect the data personally. 
His subjective impression of any candidate’s fitness for 
this study he checked, however, by the objective facts 
of athletic activities, high intellectual attainments, 
happy participation in social relations with both sexes, 
aesthetic interests and accomplishments, and, for cthi- 

t — 

Previous relevant studies include tlic following, with the refer- 
ences they provide: Hall, Moll, J. W, P, Meagher, os per Note 2 
supra; Mcnzies (76) i Davis (16); and Stckcl (112). Distinctly 
related also are Hamilton (43), and especially Peck and Wells (SB), 

[ 16 ] 
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cal development, the respect of the subject's fellows, 
rims it veill he noted that “rakes" were specifically 
excluded, along with morons, neurotics, ami other ab- 
normal persona lilies, so far as possible. On ibis basis 
a moral man with great capacity for physical and 
mental work, but with no evidence of aesthetic need 
or outlet, would have been excluded. Actually, no 
individual of such turn -aesthetic reaction was met with. 
In similar fashion, a genius in physical, mental, and 
aesthetic lines hut without concern for more than his 
narrowly egoistic wishes would not have been consid- 
ered for the study; the few who seemed essentially 
egoistic were not sought out. 

An rwrptiun to t hr fnrr^nin^r rare 1 in srlrainn may appear in 
i hr ilrinr-^rit and (ntipor.irily ifrludcd young man whose cava was 
tit rd uUiyv*. litis indiviiluul is hwluilrtl hcvuusr his disorder was 
*>nly Irmpmaii, it was clearly rrlainl to misinftirmation which tlir 
mlirr Milijr*tis had loriunaiclv missed nr hud found wavs to counter- 
;ut, and Ur himself wav eminently normal in oilier respects ;uul 
Hiiit kly hreantr so in all rcspeels. Hr is ruled, indeed, us one uf the 
vnv Mipriior individuals’, 

Fur l hr r apparent exception* may be unr nr two subjects wlu*e 
laiiujh in athletics, or in other particular respects, air nut of llie 
highest. Obviously, however, an individual who is Mijtrrior in gen- 
eral is not necessarily very superior in every respect. As a matter 
ol fact, the subjects rated low in athletics, lor example, were 
included bivnus- of their unusual attainments in general for their 
aj'rs, while at the same time they enjoyed excellent physical health. 
It mu si he remembered, ton, that the scale employed here is a very 
high onr; an individual low mi this scale would rank high in an 
average rnllrge or professional group. 

From these subjects the data, shortly to be presented, 
were obtained through noil-clinical conversation; clin- 
ical subjects being excluded, with the single “cap- 
tured" exception just mentioned. The approach was 
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an eminently natural one. Through personal acquaint- 
ance and companionship based on common interests 
(athletic, social, or intellectual), the conversation 
would turn some time to the writer’s doctorate. When 
told the thesis was on "Belief and Behavior," the sub- 
ject would naturally ask how that topic was being 
treated. This would bring out the point (about as 
follows) that one of the problems in the thesis was 
"whether there is anything in the current claim (hat 
religious beliefs serve as an outlet for sex emotion*/ 
a problem which, if it could be solved, would have 
considerable psychological and sociological impor- 
tance, “But for that matter," continuing, "the whole 
question of 'sublimation* is a critical one. We need to 
know whether the several normal urges in a human 
being are capable of this sort of transmutation. 

"The principal difficulty here is the lack of data on 
normal subjects. We have only a few legends about 
the sexlessness of religious persons, and about Sir Isaac 
Newton, for example, whom some suppose to have con- 
verted every bit of sex energy into intellectual pro- 
ductivity. We have, too, the observations on monkeys, 
neurotics, and the insane, who, instead of sublimating, 
are given to such direct outlets as masturbation. But, 
for all we know, this same phenomenon may be found 
in normal persons: so far from proving that normal 
persons must sublimate, the observations of the mon- 
keys and the rest prove nothing about it. In fact, 
to argue that, because abnormal and inferior individ- 
uals masturbate to excess, masturbation is abnormal, is 


»Cf. W. R. Wells (123). 
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like arguing that, because abnormal persons cat to ex- 
cess, eating is abnormal. We know that masturbation 
is common in adolescents; and lately some physicians 
have asserted that this same adjustment is common in 
normal, unmarried adults. Hut since the eases cited 
by these doctors mny have been a selected lot (as 
sufferers from other ailments they may have been in 
some general way inferior), and since the theory of 
complete sublimation is supposed to operate best in 
persons of the highest type, data are needed on just 
these people. If they really do sublimate, then subli- 
mation must he something real." 

“Do you think it is real?" would be the natural 
inquiry. 

“Well, frankly, I doubt the whole theory. I doubt 
it upon both theoretical and empirical grounds.” The 
theory of sublimation does violence to a number of our 
conceptions of the organism; and, empirically, I have 
not found much evidence, among men at least, for the 
truth of the theory. As a matter tif fact, I have started 
a count of superior, single men, those whose ethical 
outlook would encourage sublimation, to sec whether 
it works in them. The most interesting result so far is 
that I have not found a single man who pretends to 
sublimate completely." 

"Weill What do you find?" 

(Atone point in the investigation:) "Every man on 
my list so far masturbates." “Really? Hut are they 
normal men?” "I think they are normal and super- 

h Tlu« dniihr was thus cx|jirssnl to fur the Mihjivt, not to pre- 
judice Hilwr him or rhe invcsiif'atur, for facts. 
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ior,” "What do you mean by 'superior' ?" I his would 
be explained briefly — "men like yourself, in short." 
"But how many do you have on your list?" "As ycl, I 
have only a few. But I am going to get more." "Hmv 
are you going to get them?" “I'll just tell them about 
what I'm working on, and give them a chance to con- 
tribute; provided, of course, that they belong to the 
class of subjects I want.” 

"Did you say I belonged in that class?" "Yes, in 
my opinion you do. If you’d like to contribute, f 
would enter your data with the others.” "I don't care. 
What do you want to know?" The data would then 
be obtained and recorded within about three minutes, 
as a rule. 

Certain sources of fallacy appear in this method of 
gathering data. A major source is that the writer had 
to select the subjects himself, without check by any 
one else. This condition, however, seemed unavoid- 
able. Another great source of error would appear in 
the various opportunities which were allowed for the 
subject to escape from the questioning. But these 
opportunities were supplied deliberately, partly out 
of courtesy to the subjects who were thus approached, 
and partly to insure an easy attitude toward the inves- 
tigation, an attitude which would conduce to the 
desired frankness, In point of fact, not one individual 
chose to change the topic of conversation: every sub- 
ject selected for this research contributed to it. 

The question then remains, How true were the 
contributions? Without attempting to justify ques- 
tionnaires or interviews in general, the writer feels that 
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the data presented here include n significant test of 
their own validity, namely, an internal test. The 
emphasis nn masturbation, noted in the interview, was 
made, because to assume tliis most unapproved outlet 
for sex tension would disarm the individual at once, 
and he could he trusted to report on other items with 
ease. That the subjects did respond very fully indeed 
will he clear from the results presented below . 0 

To make the case surer, however, a follow-up was 
effected by mail, some live years after the collection of 
the original data, on every man who had professed that 
"dreams'' (nocturnal emissions) were his only sexual 
outlet. As the form of this follow-up letter may have 
been important, and as its text shows significant stages 
of the study, it is tpioicd here: 

u 1 Jr.tr 

"(This letter is |iri%mi;il, find typed petsonally hy its writer, 

\V. S. Taylor, Mimriimc of — — ■, [whirries 

lint would he lrnirmbertd hy the reader], etc., and now u prnfr^nr 
rd ps>clmlugy. IHfttst return the entire I filer.) 

“Vim may remember that when we were — - — • — - [a reminder 
nf umnmiamri again | you contributed data toward a small study 
] was making ’on the side.' This study was a criticism nr test nf 
ilie current theory nf StjIdimiUiun, 1 a theory which supposes that 
sex energy ran hr transmuted into intellectual, artistic, anil other 
'higher channels.’ As according m the tlieory such sublimation is 
inedible only for superior human brings, and as our knowledge of 
the sexuality of normal superior human beings is sadly ddicimt 
anyway, inv \v>\ was to choose a sampling of eery superior single 
men, explaining the problem to them, and to get from each a rrcnnl 
of his own M*\ adjustments. You weie one of those men. 

-This is to icporr (</) that your contribution was not lost, (h) in 
indicate in \uu mv mulls to date, and (r) to ask for a little fmthri 

u l*nk and Wrlls reason somewhat similarly in their study 

(HK, pp. 7n:t-7fM). 
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data. My plan is to publish the material in A technical mmtn£uph. 
In form, the monograph will include tables of data, nj rniir^ with- 
out any possibility of identification as individuals, as a group, as. 
representatives of a university (since my subjects arc iqwirtcd itutli- 
fully as having been chosen from several leading univrir'iiin over 
a period of six years); and there will he cmiMdcuMr thciurtaal 
discussion included, The substniu'c of the throrctical iliMiit^ioii ban 
already been brought to the attention of psychologic, as 1 fcad it 
as an eight-minute paper at tlic International Congrr^ ol I’Miludngy 
which met at Yale University last September. (I avoidrd nil publi- 
city then by the simple device of having no abstract av.iilahlc before- 
hand for reporters to use — abstracts being the official haw for all 
reporting; and by reading the material then at the meeting As ;i 
purely theoretical discussion which was so technical that no reporter 
seemed interested. Naturally my purpose in this piece id work, as 
in previous publications on other topics, fs scientific conlrihulimi, not 
publicity.) 

“In brief, I have now listed 40 superior single mm. Kvfrv Mir 
that I asked contributed dntn as you did— a fignilicanl though not 
a final point of statistical merit* Of these 40* 22jj% indicated that, 
as specifically sexual outlet, they 'got along 1 on nocturnal nni^inns 
(Vet dreams/ which I shall symbolize by ‘I) 1 ) almw ; I 5 had 
their outlet through 'spooning' or 'petting' to the point of urgent, 
orgasm either at the time or following dependably in a dream (an 
outlet I call ’S 1 ) ; 5 1 ? stated that they masturbated from tinir to 
time 7% resorted to prostitutes occasionally ('P'); and 

13% had relations with women ( l W) other than common puMb 
tutes, (The totals arc more than 100% because several subjects 
had more than one form of outlet.) [it other words every one of 
these men had some form of sex outlet, not one ‘sublimated* away 
his physical sexuality completely; ami, of the [or, only one in four or 
five limited his overt sexual expressions to sleeping dreams 
(Note: This follow-up reduced this ratio markedly; as will appear,} 
“An interesting point here is that of the comparatively few suh- 
jects who reported 'D r (dreams) alone, all but two were under 25 
years of age (thirty-five of all the subjects were over 25 years old). 
This made me think that perhaps ‘Nature demands her rights' will 
not be put off so easily, after tlic ngc of 25. I thought this especially 
when I noticed that of the two exceptions above 25, one had had 
much commerce with prostitutes some years before; which suggested 
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ihut that memory-p.-meiri of actual intercourse misfit have helped 
him 'dream 1 more easily anil successfully now. 10 put it another 
wav, nfilv iwu of the thirty-live wen who were aged more than 25 
were reported as 'I)V, whereas eight nF i he fifteen subjrcts under 
25 were 'DV! [Only now in copying this document for publication 
(fur w)iivh it w t \\ not planned) does rhr writer realize the glaring 
mistakes in lliK paragraph. The fitch were that of the ten subjects 
v. I in r rpov tnl "D M only, all hut two were under 26 years of age; 
while tumfy-livc inrn. including the other two T DV, were over 25 
years old. Still, (hr replies showed no evidence of distortion by these 
nrois in the letter.*’ 'Continuing:] 

"Why this significant age difference? My only hypothesis was, a s 
already suggested, sonir greater elasticity and adaptability of the 
mm under 25; -- until I began lo check up with the other one of the 
luu exceptions mentioned. I interviewed this man again, explained 
my special iptcsiinn to him, and showed him my table of data (with- 
out djiuiw) in a frank way. I say frank, because fur each of these 
two ‘DV among the older mm 1 had a special entry; For the other 
inun, a reference! to Ins former 'P’s 1 ; :uul for tins man, a note which 
read; 'An attitude of cultivated reserve which appeared in this 
interview, lieforr the 'I)' was learned, made lids llic ease in which 
I hr writer f^lt most doubtful of gelling the truth.' I explained that 
he may well liavr thought my original inquiry was not serious or 
ought imt m he taken seriously; so that my record of ids case might 
not Ivc correct. Yel> I explained, it may he that with few exceptions 
age had something lo do wilh the form of sex adjustment, and that 
lie w.u wir of the exceptions. 

" 'I have another theory/ was Ids remark. 'What is it?' I asked, 
'It is that men get more objective after the age of 25. ‘ 'What do you 
mean V 'I mean/ he said, ‘that although 1 was over 25 when you 
lu'sr asked me ahum this subject, I was not nearly so objective then as 
l am now; and l suspect that you might find the same thing with 
a lot of rfiihc > uungrr men. 'Die fact is, I did iim realize, as you 
$uv, that yolir investigation was serious; or, if I did, I did not appre- 
ciate it*, importance. If I hud, 1 might have told you then, as l do 
not mind telling vuu now, that niv adjustment when you first asked 
mr was ,a M 1 ' ’ (i.e., iiiusUi r hat ion — which left me with only one 
’D‘ ahovr ihe age of 25). 

"Of eoinsr this friendly suggestion and revised report set me 
thinking. To you now 1 turn in the same way: 1 can understand 
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perfectly that my approach for data in the first plmr may lm<* hero 
so casual as to make you think it only proper to turn it UMilf hi gr.ur- 
fully as possible. Hut whether you ditl or not, whether or nni *nur 
record as 1 have it of that time (which is ! JV) U fully ai'curalr, you 
can understand now that those 'IPs' on my list ao* juM the entries 
that will he most doubted by the psych ulogM'i wlm read my rrjNiit; 
thus you will appreciate the fact that a check nn thr data now will 
make my contribution much more valid, while expro^ng my confi- 
dence in your friendly cooperation in that l thus entnr to wui again.- 

'•Would you answer, in the spaces provided, thrve ijtitiiinmn 
(The forms of overt sex expression which 1 have listed are. again. 
D — nocturnal emissions or Svet dreams 1 ; fi— spooning or 'necking* 
so 'heavy 1 that an orgasm or complete emission tomes about in deep 
soon after if not at the time ; M— masturbation, any hum nf me- 
clmnical self-stimulation which culminates in orgasm; l 1 - - [mili- 
tates; and W — sexual intercourse with one or mure women other 
than mere prostitutes,) 

"(1) Please write here those symbols for all the /nuns nf such 
outlet which you employed at the period we firjA talked about llm 
problem, 


"(2) If 'D 1 >vas your only adjustment then, then (iipropo* nf 
my standing exceptional case mentioned above-—! hough you wrrr 
younger of course) had you ever had intercourse nr orgasm other- 
wise brought on in intimate physical contact with anoihrr human 
being? 


•(3) If *D f was your only adjustment then, again, had you ever 
masturbated, as during adolescence, so far as you remember? 
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*' I lirrt a* a lest of (hr tfurss that rk<% perhaps helps determine the 
form of sex outlet, 

(•1) plcatr list licrr any diffcient forms of outlet you have 
tnkm up fritter our firM interview fS, M, I\ or W; different, that is, 
from what vou liavr listed under (I), above]; ami 


"(5) please enter here the ane at which each of the adjustments 
written under the preceding question bewail with you (just your 
nearest birthday for each). 


"-—I hr forrjnmin completes the most needed data. If, however, 
in ilie space below nr on another sheet you wish to enter any com- 
ments about ’I)’ as a |toyqhlc adjustment, 'M 1 as an adjustment, early 
marriage, nr any tiling rise, Midi comments would be appreciated also. 
(Srr foot of tliis pane in any event, please). 


[Considerable space] 


n N. H. ! In order to lie sure every subject lias been checked off, 
I must ask for your signature on the line below; with the under- 
standing that no other person will sec it, and that it will he destroyed 
upon entering the data by myself only: 

[Written in;] Unnecessary I Your name is oil first sheet. 

"THANKS; Inn in any case please be 8URK TO RETURN 
AIJ/ THREE nf these sheets whether or not you add nnytlunit to 
them. 

"And I lest New Year's (rreetinjrs from W. S. Taylor/ 1 
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Every man thus addressed replied; although a few 
individuals, who later explained they had been busy 
only, required reminders. Apparently, too, all the 
replies were fully frank, 

No follow-up was made of the other men, the major- 
ity who had reported other outlets than dreams, be- 
cause no attitude conducive to overstatement had 
appeared in the original interviews. 

The cooperation which the chosen subjects gave, and 
their continuance of friendly associations afterwards, 
are a tribute to the objectivity of these men; also per- 
haps something of a tribute to our graduate system. 



V 

TI-IK FINDINGS 


The which follow were given by 40 men, then 
unmarried, in (he years 1919-1924; with sonic correc- 
tions, as indicated above, in 1929-1930. All of these 
men siood very high, in a number of instances at the 
top, in graduate and professional schools of several 
leading American universities. Their athletic activi- 
ties (hen included boxing, wrestling, swimming, tennis, 
hand-ball, golf, and mountain climbing, A consider- 
able number had been on college athletic teams. 
Socially, they seemed very normal. Aesthetically, they 
enjoyed, and many of them produced amateurishly, 
various forms of art. Kihically, they were apparently 
of the sort that would hold the respect of professional 
associates. 

The ages of these subjects, listed in Table 1, below, 
ranged from 21 to 38 years, with the median between 
26 and 27, and the mean at slightly less than 27. Their 
fields of professional study or practice were as shown 
in Table 3. 

The number of cases is, of course, small; but the 
group as a whole is believed to have significance, se- 
lected as it is, in that some overt expression of physical 
sexuality occurs in every individual on the list: dreams 
(with nocturnal emissions) in a few, and more con- 
scious outlets in most. 

The sex adjustments appear in the tables, by individ- 
ual ages nearest birthdays (Table I) ; by age groups 
(Tabic 2) ; by professional interest groups ( f able 3) ; 

f27] 
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and by rating groups— groups made up according to 
the investigator's ratings of the individuals' intellec- 
tual, athletic, aesthetic, and social powers (Table 4,) 
In a further table, the 40 individuals are classified 
according to their sex adjustments, to allow for any 
significant comparisons between these “adjustment 
groups" (Table 5), 

In the tables, the abbreviations and symbols have the 
following meanings: 

Nationautius 

/Ini . — American white 

For . — foreign white, nm Jew Mi 

J . — Jewish 

Ratings 

3 — Excellent 
2 — Very rihhI 
1 — Good 
0 — Fair 


Sux Adjustmi-hts 

D — - Nocturnal emissions, usually or always accumpamtd l>y 
dreams, reported ns the only adjustment. It pIumiM hr 
remarked that many, perhaps nil, of the subject* w ho dr 
pended largely upon the other adjustment* in this list 
had these "dreams” occasionally uxi; hut, in imlr.v to 
reserve the "D“ as a mark for tlu>*c subjects wlm n>ok 
no other outlet, the merely imereumint “dream* 1 ' of oilier 
subjects arc not entered in the tables. 

5 — “Spooning/* “necking/* or "pctiing,” rather regularly, 
to the extent of orgasm at the time nr during the subse- 
quent night's sleep. 

M — * Masturbation, at mote or less regular intervals; under- 
stood in the sense defined by Hamilton; ”Hy masuulvaiion 
I mean conscious and deliberate srlf-siimulnliim ol the 
genitals for the purpose uf obtaining thereby sex uni 
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gratification f>f some sort or other. 1 do not classify as 
masturbation such practises as luting the nails, chewing 
gum, reading the Hiblc for its erotic interest, indulging 
in bex fsima^irs, preying one's genitals against the btuly 
fd another prr«m in love-making, driving automobiles at 
a furious speed, or making high dives.” (Quoted, in 
virw of current psychoanalytic confusion, from Ilamihon, 
U P. 424,) 

7 1, Prostitutes rr sorted to upon occasion. 

ff r — Fairly regular intercourse with one or more women 
other than prostitutes. 

~ ““ This sign in place of a letter means that that adjust- 
ment lias been replaced latterly by the one or more given 
letters. No effort was made to obtain a complete iccord 
of past adjustments, however; and in the counts, the 
reported “-’s' 1 are disregarded to provided statistics of 
the adjustments at the time, 

Professional Interests 

(Tluva* groupings are somrwlmt informal, to characterize the actual 
imrrrMs n% contrasted with the professional labels, of these men 
individually witlmur revealing their personal identities.) 
lixnit Scintrr— -Chemistry, pliyMcs, mathematics, certain types of 
psychologyi and, in view of the attitude and method of 
the individuals occupied with it here, medicine. 

Human tSViV/irr- l\vcho!ogy fur the most part; also, considering the 
point of view of their representatives, education, philosophy, 
and certain types of theology. 

Social M/ir/in-- History, government, law, economics, commerce, 
and some theology; considered from the outlook of the 
individuals represented. 

f.iteratun- 'Ancient, modern, Knglisli, ami foreign, 

Apart from showing Lite falsity of a number of cur- 
rent neneralizations about the various sex adjustments, 
the detailed calculations in the tables are of course of 
no ^reai statistical significance; the cases are few, and 
the ratings are more or less subjective. The falsity of 
those general i/.ations, however, will be developed fur- 
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ther in the discussion which follows. Wc should note, 
too, that, independently of the smaller calculations, the 
tables bring out a number of positive points and sug- 
gestions, especially in the light of further data which 
will be added in the following pages. 

Table 1, which presents all the cases individually, 
shows an imsublimated quantum of sex expression for 
every subject, Within the sex adjustments, too, a dis- 
tinct trend to the right is noticeable as the ages 
increase: there are more D's among the younger sub- 
jects, and more W’s among the older ones. This trend is 
much more obvious in Table 2, where cases are 
grouped by ages. Here 40'/' of the men aged 21-25 
are in the D column, while only 5 f / ri of the 26-50 group, 
and 0% of the oldest group (52-38) are in that column. 

Table 3, which is made up of professional interest 
groups, fails to show any significant relation between 
type of professional interest and type of sex outlet, for 
these few cases at least. 

In Table 4, classification by ratings, the contrast be- 
tween the findings of the present study and conven- 
tional expectations is perhaps most apparent. The 
lowest general group (according to the ratings), 
namely, Sums 6-8, instead of having (lie largest amount 
of masturbatory expression, has the smallest amount; 
and the highest group, instead of reporting the largest 
percentage of D’s (usually regarded as the most "suh- 
limational” of all “direct” outlets), reports only 10% 
D’s, which contrasts sharply with the 43% D’s re- 
ported by the lowest group, mentioned first, The ath- 
letic ratings make no better case for sublimation: 
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the D’s decrease as the athletic ratings rrnrca^c; 
although here as elsewhere vve must remember that the 
principal significance of these findings is negative 
rather than positive— destructive rather than construc- 
tive of generalizations. The same general trend ap- 
pears, as it happens, in the aesthetic and social ratings. 
It would be most interesting to see this point tested nil 
a larger number of subjects. Yet the fact .should nm 
be overlooked that the data provide no evidence that 
D connotes personal inferiority either: the I) list 
includes as fine specimens of young manhood a> there 
are in the entire group. 

Table 5 compares the sex adjustments themselves 
with respect to the individuals grouped under them. 
Here we find that the group with the lowest general 
rating (Sum 8,3) is the P group; the next lowest is the 
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D group ; ami then dime the M, W, and S groups about 
on nne level (10.4, 10.6, and 10.H). 

Such arc the findings in this group of men. Con- 
sidering the fact of sex ouilci in every ease, an impor- 
tant question may he raised : Can this be a group of 
superior men? Is not Liu: existence of celibate men in 
religious orders an obvious challenge to the findings 
given here? 

In answer to this question, the investigatin' will 
include some information which he has received from 
an unusual source, a scientist, now married, who a few 
years ago was a Roman Catholic priest. This man’s 
testimony gains weight from the facts that his religion 
was very vital to him, and iliat he hears no malice 
toward it now. 

During his priesthood, for a considerable period in 
one community he received the required confessions of 
more than x()0 monks and priests. lie estimates that 
about H0‘J of die men confessed looking at those por- 
tions of female parishioners' bodies which the church 
forbids them to consider; about the same percentage 
confessed lascivious fantasies (most commonly about 
women) ; possibly ZtV'i confessed "impure sensations” 
they bail when hearing or reading about the tortures 
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of the martyrs — a counterpart for his observation that 
a few of the monks beat themselves very loudly at their 
weekly castigations (points which did not come up in 
any of our 40 subjects) ; and a few felt that they should 
confess pleasure at overhearing flattering remarks 
about their persons, receiving love letters, and even 
being followed on the street by unstable women 
admirers. 

Doubtless related to those ideational processes, and 
directly relevant to our study, arc this informant's im- 
pressions of the men's actual sex outlets. He remembers 
that it was very common indeed for these celibates l«> 
confess that they had allowed themselves to assume a 
posture in sleeping, or in half-sleep, which would stim- 
ulate a “pollution.” This most common adjustment, 
however, was probably omitted from the confessions of 
many, because it is su close to the purely involuntary 
emissions which the church regards as natural and 
without sin. A much smaller percentage had to con- 
fess waking masturbation. Only in rare instances was 
intercourse known to occur; and in those instances, 
barring an occasional case of secret persistence in con- 
cubinage, the individuals almost invariably gave up 
their orders, 10 


10 For the sexual struggles of earlier ascetics, see May (7J«, mi. 
51 ff., 124 If., 131-132), also Lccky (63,7, Vol. 2, pp. 118-1 )■)). 
The same problems arose in chivalry (73rr, pp. 118 IT). 
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Tlic particular forms of sex outlet listed for our 40 
subjects lire not without theoretical and practical inter- 
est on their own account. 

First with regard to 1) (“dreams”) : No effort was 
made to liiul out just how much consciousness of sex- 
uality went with these nocturnal emissions. The 
investigator’s impression is, however, that most, if not 
all, of the “dreams" were accompanied by sex imagery. 
Certainly some sex emotion was usual in them, 
although, as Ilall (38, Vol. I, p. 466) remarked, “no 
personal sex experience is necessary to awaken these 
dreams." Several of the men remarked that they 
brought on their “dreams” deliberately, as a means of 
relief from increasing restlessness. Some did this by 
“spooning," as already mentioned; hut their eases are 
considered under that caption, farther on. One, as 
often as he felt the need, went to a dance, with the in- 
variable result that an emission occurred during his 
sleep afterwards, ('This may be related to the S group, 
but also to the principle of relaxation, of which some- 
thing more will be said. 'This case may also he related 
to the fantasy factor, as follows, though perhaps 
through sleeping dreams only.) One subject, finding 
that “every week or so” he woke up before dawn sleep- 
less with sex pressure, hit upon the plan of voluntarily 
fantasying upon erotic relations with his sweetheart 
(who "would never ‘spoon’”), after which he would 
doze off soothed, and have his “dream” before morn- 

[VI 
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ing. Still others, judging by the group of rcliftab* 
men reported at the end of the preceding section, very 
probably encouraged their "dreams" by more or U’S> 
unconsciously exerted physical pressure, if only from 
the weight of the body. 

(Peck and Wells report that suggestive In lion .md 
shows arc said to aggravate the problem. Out* won- 
ders whether, in the light of the foregoing olvsci vations, 
the protocols obtained by these investigators were not 
perhaps more conventional than introspective on this 
point; or whether their subjects did not confuse the 
occurrence of a “dream" with an increase of "the 
problem.") 11 

A perhaps important observation was made by 
another subject. He noticed that a needed "dream" 

liPcek rmd Wells (88, |>. 712). 

The question of the relation of fnniasy-sis mwIi m -r\ irhrs i* 
;i significant onc p not without interest for ihr* (lirtiry of Miblimatiom 
At least two of the writer's subjects remarked llitil vnniiniinl imlul 
gcncc in sex fantasy, whether by day or by nii*hi. and uhfihrr m 
not an orgasm fvttowed, was felt rts a ilislina tclid, h* lhal f Itr 
subject could work for another week or s» very much a*> ihmiyth hr 
had had an orgasm. Tile only difference, smued in hr tint* (he 
fantasy took more time! The writer has diflicully luuumni/Uitf 
these observations with the other reports given here. carnally htv.uwe 
the men did not seem different in any essential way from (Ik* other 
subjects (they were both in the M group), and were at least as mu- 
ccssjfui in nil their interests, from athletics in love-making, (lie 
average of the others, The explanation may hr found piMildy in 
a continued seminal seepage associated with such faniiMing, ami 
in similar unostentatious l)ut actual involvement of allied funriinn-. 
As Curti (14, p, 318) puts it with regard tu fantasy in gnirral, 
“there seems to be little question that in dancing, nolle ilaydrcaiiiiim, 
and other types of 'emotional outlet,' partial wx response* mnii, 
chiefly internal and visceral. Such responses srrve m rhangr the 
physiological condition, thus altering the motivating stiniiilu* ami 
in some cases inducing relaxation." 
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was much more likely to occur if, instead of trying to 
work and play intensively all the time, he relaxed his 
attention for a few hours, and (i|uitc non-sexually) 
“talked, read magazines, went to a ‘movie,’ or just 
loafed around." When questioned, he reported simply 
that the period of relaxation seemed to ease the general 
tension, whether or not it was sex tension; he “could 
feel it going.” Often, indeed, he was quite surprised 
at the subsequent ‘■dream," which was definitely sex- 
ual in emotion and imagery; surprised, because "lie 
hadn’t known lie needed one,” and in fact “hadn’t been 
thinking anything about itl” The importance of this 
observation may lie partly in the fact that the subjects 
before us were uol gentlemen of leisure, as anyone 
familiar with graduate and professional work in the 
better institutions knows; and, furthermore, most or 
all of these subjects had been taught that leisure is 
just the wrong way to deal with the sex problem. The 
present observation would seem especially worth 
checking up on other subjects. Theoretically, how- 
ever, the point seems not necessarily within the scope 
of Lite present study. 

The surprising shortage, of U’s after the 25th year, 
in Tables I and 2, has already been remarked. A 
glance at Table I shows that only one of the 25 subjects 
who had passed that age reported finally that 1) was 
his only outlet (Case 21); although three of the 
younger O’s are now known to have maintained this 
adjustment until about 26, when they married, and a 
fourth, until in his 5()’s, when he married. The re- 
maining two I Vs are acc ounted for by the report that 
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one married at 25, ami one, before he reached that age, 
shifted to M, which he continued until his marriage at 
about 26. 

Until the check-up which revealed the one 1) that 
persisted into the 30’s, the investigator had indubitable 
record of only two men who maintained the I) adjust- 
ment for any considerable time after 25. One of these 
was Case 21, already remarked; and that one had had 
much sex experience (P) in earlier years. The other 
man was not included in this study, for a number of 
reasons, one being that he came considerably out of 
the chronological period (which was 19PM924). He 
“only had ‘dreams’ " until he was 30; “but," be says, 
“it was hell." 

Subsequent comments by some of our l)\s are inter- 
esting. 

Case 13 replies to the follow-up letter its follows: "I mu a real 1). 
I was, at least, up to the ape of 20. I have always cmiMdrml this 
rather unusual, for by the nge of 18 or l‘> 1 was fully «w»rr of the 
near universality of M if not l 5 . My explanation lips in u very 
unusual occurrence somewhere about the age nf five. At that time 
my mother told me of a boy who was n persistent ami almmmally 
frequent masturbator, whose habit resulted in fccble-ntimlednrss, The 
story went on to tell time the boy finally Imd to he sent away to an 
institution for mental diseases, anti as he left hi* home, hit mother 
stooped or knelt to kiss him good-bye, and lie. picked up a pair of 
sharp shears and stabbed ber in the temple with such force that site 
died, This story made an unusually strong impression on me, ns 
my memory for it indicates. It was doubtless told to serve as a 
horrible example, and it worked pcrlectly, I kept my hands strictly 
away from my genitalia, although all I knew was that the boy had 
'played with his penis,' not knowing that there was such a thing as 
orgasm for many years afterwards. In udotesccn.cc l rather acci- 
dently escaped those exhibitionist parties at the swimming hole which 
I know occurred, In early manhood I had fairly frequent nocturnal 
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emissions, and did not know 4 hmv to masturbate, and never felt suffi- 
cient urgency to invent a method, 11 After marriage, however, during 
a period of absence I nun his wife* as lie says, "I easily invented mas- 
turbation, and practiced it at first only when urgency was so great 
a« to prevent sleep. 1 became convinced of the irniocuousness of the 
practice midrr the influence of Robies books, though I still feel that 
it is far from aesthetic. . . In periods of separation from my wife 
I practice masturbation with some frequency, somewhat less, prob- 
ably, than iiurrcmmc occur* usually, I /inti no sublimation what- 
ever orcim during ihr.se periods of separation, though perhaps I can 
hr said to hr ‘conditioned' to fairly frequent orgasms. I could get 
along on U now, but I no longer feel any moral necessity for 
restricting myself from M, uml it is a lot more convenient than 
rolling around on a solitary lied in distress. 11 

Ca^e 2, in answer to the follow-up query as to whether he had ever 
had an orgasm in intimate contact with another person prior to 
reporting I), replies; “Yes I In what was my first ‘petting 1 expe- 
rience ! And of course I was very much surprised." To the quest ton 
about masturbation his reply is: n I did masturbate when young, but 
quit in what scrim to me a very unusual way — and determinedly 
[not rxplnihcd further] at age 16, I did not begin again until 23, 
ihrre years before marriage — three of my hardest years. ... I 
guess, though, I did have an easier time than many, sexually, 
I can given testimony to the effect that much can be done through 
sublimation. A deep interest in. . . [a theoretical subject] and in 
... [it practical subject] did wonders for me." 

Case 1 1 made no comment as to the satis factorings of his adjust- 
ment. Ilesay.s however: "My only suspicion would be that you arc 
carrying on your research with too strong a predilection for the. 
view t fiat it will prove that there are no eases of sublimation. . . I 
am afraid of the testimony of subjects who know what your 

theory is." 

Cruc 6 replies, lu the question as to whether he hail ever mastur- 
bated : "Yes, at very beginning, but soon on very rare occasions, be- 
cause l had rrad of alleged injurious consequences. 11 To the request 
io list any different fnrms of outlet taken up since the interview, lie 
replies: "Manied shortly thereafter; no extra-marital experiences 
whatsoever/' 

Case 5 writes; "1 believe I always (eared mastiubatimi after being 
told stories about it when voting. Also I believe I nm not highly 
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scxed, that h t tile sexual tension lian nevnr Hr<n rra11> unplrmnr. 

I have very distinct rhyllum in my mixxl for work anil M’Xioil oiMlrt 
doesn't seem to have any ure.it effect on the mnwl. Sr\ irm h»n has 
not bothered me much except when it prevent, or 1 think it pjrvrnts 
me from working. This has never iRcuired very frnjunitlv/' Hr 
is, however* a man of steady general enthusiasm for all Im activities; 
perhaps an impressive ease in behalf of thr virw of '*»atrnl 
through sublimation. 

Case 3 is even more impressive evidence for that view, llwr k 
a man as vigorous, balanced, and altogether delightful, h«* any mi 
the list, He writes: "Until my marriage (ai uvur than ihitiv 
years of age] I had had no form of 'ailjuMmrnt' rAerpi IJ (t*vrpi 
M once at about 14 years of age) ; nor did 1 feel lhai l was making 
any great effort to restrain myself. My IV\ as 1 irincmUcr them, 
liavc been rather infrequent and particularly mi MMtr I huvr l>rrn 
most active in my work. During my college jvmikl iliry may have 
averaged two or three a month. 1 don't talirvr they havr* averaged 
one a month since, During my lilc so far, however, I havr hern 
quite active: working on forms of higli-prcMUrc jnhs which Iravr mr 
rather tired in the evening. I have usually l>rrn busy ar Mimrlhfng 
(certainly not work all the time I). Moreover, I have rim a^n iaird 
much with the type of man who is known to go in for mkIi (<>rhrr| 
forms of outlet." 

Of course several factors of possible explanation for 
the decrease of D’s among the older men come to mind. 
These men have been subjected to temptation in its 
various forms over a longer period of time; and they 
have had more opportunity to revise their childhood 
ideas of good and bad. Whether there is an added, 
physical, factor, remains to be tested on more subjects 
—if it is possible to eliminate, sufficiently, the cultural 
and other complicating factors. 

Turning to S (the adjustment of those who were 
given to erotic fondling with girls), we recognize a 
phenomenon well-known today. The use of this prac- 
tice as a means to orgastic relief, however, does not 
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smn In have been appreciated in the literature. In 
some cases, as remarked, the spooning served merely to 
touch n/J a “dream" in the subject’s sleep the same 
night; in a number of cases it was indulged in to the 
point of orgasm at the time; and with at least two 
subjects ii went as far as mutual masturbation with 
girls (listed in the tables under S, however, because 
not solitary). One case of the type which fondled 
to the point of orgasm may suffice. 

This man said: "Yes I’ll icll you what my adjustment is if you 
won't think ton badly of me. I'm ashamed of it, but it may interest 
you. I am rngagrd m be married, as you know; and, incidrntly, I 
write to my finnur rvrry day, and every letter I get from her thrills 
mr much as her physical presence does. She is more attractive to me 
than anyone Hw is; and once she offered herself to me for intercourse, 
but 1 thought it would lie safer to wait until we were married. I 
have never had relations* with anyone else, and I never hope to. 

"Hut, shr is a long Way off, and J only see her once or twice u 
year. So lie re is the part l am ashamed uf. At the house where 
l live there is a minister's daughter who lias n rmmi not far from 
mine. livery few days when I am in my room with my door o/xm 
she lip-tins in and throws herself imo my arms and hangs upon my 
lips until we ln>ih have an orgasm. Then she goes out again and L 
scarcely see hrr until the next time. 

“She knows I'm engaged, and she has no intention of cutting me 
out *hr couldn't if she wanted to. — Hut that's the way it is," 

The man is now married to his intended, and evidently happily. 
Whether the other girl ever gives him a thought has not heen 
;im:ci t a inn I, 

Certain practical questions suggest themselves, fs it 
true, as a maiden lady remarked to the writer one time, 
that the current practice of "spooning and petting is 
what drives young men to those awful houses?" 1 ' Or is 
it true rather that the indulgence in this practice 

’-Peck and Wells' (SH) slmly would srmi to suppoil tills view 
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“solves the problem" for many individuals as it stems 
to have done for the few subjects listed here? Or is 
there danger that the petting custom sets bad habits for 
some, habits which interfere with normal adjustments 
in marriage as Elliott and Bone (23, p. 69) suggest? 
Again, is it possible that any “cheapening of love" that 
occurs through spooning is in any measure offset by 
the preservation of erotic interest in heterosexuality? 
In other words, in this clay of delay between physical 
maturity and marriage, a period during which a num- 
ber of young people develop into homosexuals, is there 
virtue in the “petting" custom as a preservative of 
erotic normalcy? The writer has not sufficient data 
to answer these questions; but he thinks they deserve 
to be asked. 

The adjustment which would seem to require more 
comment than any other is M (masturbation). The 
investigator was much surprised to find 63 % of all the 
cases, and 72% of those above 2 5 years of age, report- 
ing this adjustment. A prominent psychologist who 
knew the type of men chosen for the study was aston- 
ished at this finding. “I thought that was a phenom- 
enon of adolescence I" he exclaimed. (This was exactly 
the attitude of the physician to whom the unhappy 
“liar" cited above — page 14 — finally confided. “It’s 
a kid trick; cut it out," the physician had said.) We 
should expect that nearly all of these men did mas- 
turbate during adolescence; though how many was 
not learned. It is certain, however, that at least one 
or two never masturbated until later. 

The question arises at once, Why did they? The 
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fact of periodic tensions in the sexual apparatus of 
the male has long been recognized ; w but, as developed 
at the outset «if the present study, an accepted view has 
been that anything more than "dreams" is unnecessary 
for the normal youth; and that masturbation, if not 
actually pathological, is the result at any rate of failure 
“to achieve adcr/nale indirect expression." KIJiott and 
Hone (23, pp. 7, 74, HO) infer (from Scabury, appar- 
ently) that in youths "there is resort to the direct out- 
let of masturbation M only because of "the natural 
indirect outlets being denied”; and that lienee "in 
a perfectly ordered society,- ■ • the present extensive 
indulgence in the practise may disappear." 

We have cited subjects, among the l)’s, above, that 
would seem to substantiate this position. On the other 
hand, there are cases which raise a doubt. Several of 
the subjects listed in Table I complained that despite 
all their activities they bad to masturbate or have inter- 
course every so often in order to be able to work. 

One subject, unusually competent, and m the wnWs opinion 
rminrntly mu rn.il , hail nocturnal rmissinhs from llir age of 7 (sic) 
to 2 1 . whrn hr changed deliberately to M, which continued to his 
marriage. Ill's reasons for this change are not given. 

Another very superior individual, alter entering college, reflected 
that everything he had been taught before was wrong- Thinking 
then on t hr naturalness of the sex impulse, its evident periodicity and 
interference with Ins hiudie-?, and the fact that probably all of 
his ancestors for generations had liecn married before they were 
his age, upon his nwn initiative lie tried masturbation, found that ii 
solved the piohlem considerably, and continued tn masturbate unite 
regularly until his marriage. 

Another man had lef rained from any explicit outlet other than 

la !Jall (JH, Vnl. I, pp. \U(i) ; Hamilton (4.1, p. 119); Klliult 
and Hone (2d, p* 7) ; etc. 
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'M reams" until lie was 25. The Mrupglr, hnwrvrr, ha.| Itch uni- 
scant, despite a very active lilc; and, pfnbaMy like many nf the irthrt-i, 
he had been unable to refrain from rxtendvc rtirfic fatnudr-., Vet 
the “dreams" provided an nutlet unite rei’iilaily, until .11 25 he was 
"turned down" by the Kiri with wltmti hr in Imr At this 
the nocturnal emissions stopped short fm mimic sis m<*m It** ; a prti'«l 
during which he worked “against the most grinding pirnuc' 1 of 
extreme sex rcstlcssuu-s with oiitiinu.il sex (antx-ir* and srininal 
seepage. At v Uv «wi w( d«rt jvetiwl the nosttmtal ctni-Muiv- -XMwd 
agnin, but with very incoinplrtr trlirf. A >r.u lain, uj«m the ironn 
nicntlation of a medical student, he win! the imstiuhainj-, “w.n *mi." 
The relief was so marked that this adjusltiiriH was KHitinurd, with 
one period of abstinence lor three months ("just l<» prove 1 could 
stop if I wanted to"), until he also married. 

in at least two eases — said by some wrilrts tint i«i hr unusual 
the accumulation of seminal fluid, every wrrk or so, was aivun 
panied by testicular pain; and this in spite <»f 1111 active life. The 
pain would persist until relieved, in one vase by going to a pm-ai- 
tutc, and in the other by a "dream" or a masturbation. 

One wonders how much of this apparent need de- 
pends on early sexual arousal. As is well known, Imys 
arc very subject to early arousal through various envir- 
onmental conditions; and there is no reason in think 
the men cited here were more innocent, even though 
more principled, than the average. The second case 
just cited, the man whose “dreams" stopped when his 
love affair did, and who resorted to masturbation there- 
after, suggests especially some efficacy for the factor of 
arousal; as does also the lust case cited under 1 1 above 
(Case 13, who practiced masturbation only after mar- 
riage during periods of absence from his wife). 
Indeed, it is commonly observed that the period after 
a serious erotic thwarting is often one of extreme sex 
pressure, in men at least. At such times, if a marriage 
“on the rebound” does not occur, a man is very liable 
to “cut loose,” 
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In /support of t!ir% ohscrvatcori, tlic writer will cite three individuals 
not othnwisc included in the study. One, after Ins en£a£cmcnt wm 
brokrn, wis advised )>y his physician to “go to , r i woman and have 
it out/* which he did. Another had hud intercourse with numerous 
girls until hr became enamored of one of his own social class, where- 
upon lie hecamr celibate anil retnaiiinl so for several months. Then 
t his K:i rl wiutc him. wifli kind regret, that shr knew that Ins miel- 
lectual and aesthetic Uvslts wore so different from hers that he 
should not think about her any more. When ho learned that she 
meant what she >;ud, lie presented an extreme picture of restrained 
rrMlcs^m^s. lie brooded for some days, sought advice from the 
present writer, and gnr the usual platitudes which did not seem 
to satisfy him. I'inallv, after another day or two, lie disappeared 
one a/trrnoon and camr hack the next morning somewhat listless hut 
markedly "Mimnihed out,” Upon inquiry, he confessed with a smile 
that hr hud spent file night with two girls, during which time lie 
completed intercourse eight times. lie seemed as much surprised at 
himself over this phenomenon ns was a third man, one of very average 
physique, who was astonished to note that, when he finally married 
the girl lie was in hive willi, he find complete intercourse with her 
fin ao average of ilnrv times a day for (lie first six months. 

During the period of falling in love there appears 
tu be accumulation of sex tension; a point which seems 
significant for the psychology of motivation, as well 
as for the theory of sublimation. 

It is interesting to note that none of the men report- 
ing masturbation manifested any tendency to excessive 
indulgence. True, in only a few instances were the 
frequencies alluded to; the point was not thought im- 
portant, as individual differences were assumed, and 
good health was evident in all (with the one exception 
cited previously). A few subjects, however, men- 
tioned their rhythms, mid the writer has no reason to 
think them atypical. One subject masturbated once 
or twice every three or four days; another, two or three 
limes together at intervals of some fourteen days; a 
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fourth subject “got restless" about once a month, when 
he would have “a little cluster of masturbation* over 
several clays/’ after which he would ‘‘never think abmit 
sex” until the next period came around. A fifth sub- 
ject reported that he could [jet along equally well by 
masturbating one time every three or four day*, two 
times once a week, or several limes mice a month; 
illustrating once more the aceumuhuinii-oMension idea 
of the preceding paragraph. 

This last subject, the wlm commenced, uu^luduU^u v^Uen Us 
"dreams" were iimdeaiKite after a luve affair, liirmmnrd a "m p n n i 
diary,’ 1 which he placed at the disposal nl the im rvliurihu. Hi omr^. 
a dinry of this sort may be cause for suspicion ni morbidity; how- 
ever, the man did not seem morbid, but iml> objective and inln#Mrd 
in social problems. 

The first part of the diary record consists of cmiiuri* suy.^rMmns 
and arguments against the CTOtic suggestions in Freudian liimiotr. 
For example: "Imagine the suggestive effect U|h>ii llm diprrlitr 
apparatus if a lot of physicians were to decide that *ix meah a day 
would be best for everybody I” Another suggestive argument likened 
the body to a confederation of slates, between which customs and 
immigration lines interfere with natural development \ that n 
common interest, "a live national issue,” should make for frre diver- 
sion of forces from one province lo another as in war time [subli- 
mation, precisely], to the end of the best life of each through l hr 
success of the whole, After further reflection, however, this entry 
appears: "It may Lie true that different people have different sorts 
of customs lints, l nm sure, though, that the 'national 1 kind of 
person is the kind that can live best, 1 will be (hot sttrif" 

In the entry dated a month later there k a suggestion of hospi- 
tality toward some new outlet; very much like the increasing toler- 
ance for cigaret smoking by girls in the advertisements of 192K-I930. 
“For the good of the whole, 11 our subject writes of his platonic 
republic, "it may be necessary to keep the population down in any 
province, Perhaps even the nation would be helped by gening nil 
of that extra population in short ways. Hut this would nut prevent 
more population. All waste is uneconomic, Hetter starve, that pro- 
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viiKc hi ilie population cannot increase so fast, ami keep the national 
lid on, until the pressure falls back to normal, If this takes force, 
from other provinces, the happiness of the nation will be worth it. 
Besides, reprr^iun might cost no more than expression would I Also, 
perhaps eonlhYi creates progress, as some sociologists claim I" 

After a few inmr weeks, however, there is a definite change in 
lone. Kvidrnilv reflecting on the work of the endocrinologists, tile 
subject writes? “Hulked sex; linger no alinicritatiorur-cxliaiistioji. 

. . . Wliy not follow Mills advice to the state — restrain individual 
parts only when they interfere with oilier parts?" Accordingly, five 
months after the beginning of the record, he makes this entry: "After 
several days* pressure [of sex), I not talking with Z [the medical 
student j about sex and work. He said he couldn't see why full 
glands should help one's work. This was just what I had been 
thinking After thinking some more, I decided to try masturbation, 

I tried it in the evening, and slept well. The next day was uncom- 
fortable, hut after that I had the best week's work for months. 1 ’ 

From this point on the record is mostly of masturbations, with 
occasional imrmirnK. At first, a few of these comments reflect 
the strangeness of the adjustment, and some residual uncertainty 
about it. Then llim is a period of seeming equilibrium on the new 
adjustment. Next mrnrs notes tin a deliberate return to the I) basis 
for a dn/cn weeks. (As it happens, the subject "did not find it 
particularly difficult to stop [masturbation j ; it was only inefficient, 
because my thoughts turned more from work to sex, like a hungry 
man’s thoughts about food," This one report thus fails to confirm 
a statement by KHiott ami Hone [23, p. 79] that the experience of 
masturbation makes it much harder to break off again ; H although the 
present ease is quite likely a very different type from one for which 
that statement may bold good.) Finally, as the entries show, the 
subject decides to return to the masturhatory adjustment until he 

^Another author states that rl the habit [of masturbation] estab- 
lished becomes as hard to correct, if not more difficult to conquer, 
than the liqum or opium habit" (Stowell, 1 13, p. 127) ; a statement 
which to the present investigator seems probably true when the 
masturbation is used, like a drug, as escape. 

Most wiilcis on this topic enlarge upon "the possibility of over- 
indulging and the habit of overindulging"; r.g,, Winds (131, p. 1+1 
as quoted), Moll (7K, p. 1BI). 
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cun marry; and, afier a few minor eommwih I hr n ax u* “tin* 
of sex/’ the record stops, 

Throughout the entire period of ihc tkwiI, thr *uhj*V* tegular 
intellectual effort! pliyMcal excrciV, companinn^hip with Mli <r\r * 4 
and various ft trots of recreation, seem in have Iren well kdameT 
Tin's record is summarized on the chart nri page M p rvrpt tli-u 
the record is incomplete for a considerable penmi Mwrrn ihr ?r 
turn to U and the final return to M. Thr Mihjrtt triors huu 
ever, tlmt the actual completion of the I) record (ulmli iKyron on 
the fourth line of the chart) would not differ materially fioni what 
is there now; and that the last two lines, after ihr hrrA. mtih 
typical of the adjustment that continued fur several years up hi tlir 
time of his marring, 

The height of the little dashes on the chart mdiuitr* amount n| 
"’sex tension and nervousness/ 1 i.c., physical rrsllrwir-s in*meni 
erotic fantasies, and general inability m concentrate effectively. 

[Peril tip this restlessness, which, according to thr rrp-ort, ufirn 
approached the feverish, was a basis for the medieval notmn t N^ii 
“such accumulation of human semen must l>e dispersrd if a fwmnninu 
of the blood was to be averted, and on the rttrengih nf l*rlirl rvrn 
boys of twelve were sent to the brothels’ 1 (Michels. 77. p» d‘J).| 

This case shows periodicity of sex restlessness; lia- 
bility of that restlessness to persist somewhat after only 
one masturbation at the intervals shown; apparent in- 
terchangeability of masturbation and nocturnal emis- 
sion, as sex relief; and uniform efficiency after a 
sufficient relief. 

Not shown on the chart is the surprising fact that 
upon two occasions this man made a local amateur 
athletic record, in a line requiring strength and endur- 
ance, on the day after he had secured relief through 
masturbation. In this connection the writer is reminded 
of a distance runner who made a new world's record 
one afternoon only a few hours after having sexual 
intercourse with his wife, (He spoke of it privately, of 
course.) Judging by a number of other comments in 
the case history just cited, such instances must not be 
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(Soo text for explanation) 


1)— a dream with emission 
F - — fantasying .sexually when wakeful 
/ — laic to bed that night 
r- -j i rest (lying down) 

* —a masturbation 
-- —one day (24 hours) 

Each long line except the first arid /mirth Mauds for 2l days, 
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unusual. "Knjnyeil a great game nf f an atliletic 
sport] this afternoon- -guess it was because 1 plavcil 
so well”; "Hated to quit. . . [an alhletic .sport] this 
afternoon- -felt as though 1 could keep on for another 
hour 1 '; or, U A great discussion of that ■ ■ - \ techni- 
cal] problem with . . . and . , . this evening 1 '; “My 
paper far . . . went of! very satisfactorily Mil ay M ; 
comments like these, entered within a few lmut\ or 
a day, after a masturbatnry outlet, lime after lime, call 
in serious question the view that a sex expression must 
weaken the male, not only immediately but for some 
time after. 15 Britt" auk's (6<i, Voh 3, p. 3$5‘ x 6/\ p. 1 Vt\ 

JfiM Tlic old phrase, port coituui tristc , is illuuraird in ]-r\u;il] 
excess of all forms, and especially in self-aim^/' sml Hall 07, Vnl. 
I, ik 442). “Masturbauun . . , i* uKumpaiihlc with .ithlriiiiMii 
and nil forms nf keen, eager, mentality nr rv*n ailium t*nvin M (3N, 

Vot. l t P|k 463-646). 

— The origin oi the notion that any srv t\\pu*sdnn weaken* ihr 
individual is to be found, apparently, in pmnitivr thmipjii. Woman 
being weak, by contagious magic site must weaken t hr man who 
touches her (Crawley, 13, p. 72), AUo, varum* injunr* in ihr 
male organs may have acquainted the savage. with the relation hr- 
tween soundness of those organs and virility; mid runUgimi* magic, 
as well as numerous analogies, must have Miggriacd that Io^h M srntrn 
means loss of strength. (Cf, Crawley, Id, p, 72,) Therr U ihr 
fact, too, that for a short lime loss of semen does mean nrrrsi nf 
strength; a practicnl point which must have had much m ilu with 
the taboos against women's Attendance on military rxprdilhtns. Fur- 
ther practical facts which came ti> he understood nt various thins 
were that sexual abstinence prevented the burdens til pregnancy and 
disease. 

We must recognize the more general taboo idea, naturally rein- 
forced by notions of weakness or worse from breaking ilir taboo* 
Sex expression was taboo at certain times m avoid the envy of ihr 
gods (BrifFault, 6&, pp, 45 IT.) ; to store up energy in nature for ilu 1 
use of other Jiving forms, or for the gods (May, 73/i, p|>. MMJ); 
when a dualistic ontology emerged, denial of the llrdi wat hrliovnl 
favorable to the life of the spirit and ils irur earthly ins| ie n r itiris 
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i tii is point seem more accurate: “The dic- 
!>e animal c post coitum tristc,’ is of very 
tli ; ihc normal condition of the healthy 
is respect is one of satisfaction, and lias as 
i to tiie state of depression as the repletion 
k's a meal.” ,f Postcoital sadness is not a 
of natural history, but of Christian pa- 

:plain a part of the regular improvements 
noted by this subject in terms of the re- 
fraction from within. A part, however, 
ve from the enhanced hedonic tone which 
time after the pleasure of relief (cf. T-Iall, 
pp. 4.55-456) ; which hedonic tone may 
nn, from enhanced metabolism or other 
i logical conditions. At any rate, the bit 
presented here seems to go distinctly 
ihlimational idea that economy here means 
energy there, and to point rather to the 
djustincnt here aids general adjustment, 
general, heightening of some powers means 
of all. 

, ,75 flu i HriflYiult, 6 p, 60); and visions resulting 
isceridsm were thought to have a divine import, 
origins for the taboo for the strong may he found 
cmlency for intercourse to refresh the man's love for 
[ry a kind of aura, for his children. 'I'his tendency 
against that freedom from family attachments urged 
^»rd Kitchener. From the other side, as is known by 
'rvers, unsatisfied sex hunger tends to make the male 
cut with Ins family ties, possessed of an animal rcst- 
I ct ion quite favorable to warlike undertakings, parti- 
al under primitive conditions, sox licence was llu* 
1 of victory. 
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Not inconsiderable is the evidence lhai enlivening 
the whole individual strengthens the individual's sc.\ 
readiness. As that classic rascal, Ovid, observed, 
“While hearts are joyous, and not closed hy sadness, 
then arc they assailable; then with snothinj; arts does 
Venus steal on apace." Among primitive peoples the. 
coincidence of sex activity with festal occasions is well 
known. Malinowski notes particularly the sexual 
stimulation that comes to the Trobrianders with their 
festival dances; and he describes the way these people 
choose aesthetic surroundings for their h*x plays.’'* 
In our own civilization the sex desire that follows upon 
great physical excitement, as in war and athletics, is 
not unknown; and from a number of clinical observa- 
tions the writer would guess that limes of general 
excitement, whether through the thrills of mountain 

10 Ovid (86, p. 393) ; c f. similarly ihr lwsigr from llwnir, g;igr 7(1 
of the present study, infra\ Malinowski (71, pp. 21(1-23(1, 2U-2(iU. 
276) ] likewise Seabrook (106, pp, 42, 219} ; various jMililiraiinrH of 
Ralph Linton; and Crawley (13, pp, 107-112), wliu rmplin'i/rs 
however the periods of abstention ns a basis for ( hr? |w*rifKlii: orgy. 
Cf. the discussion and crises above, pages 46-4R. 

One wonders whether the reported coincidence of the annual |H\ik 
of sexual activity with the summer solstice (Hull, 37, VnJ. I, pp. 
502, 454) suggests any relation between ultra-violet radiation and 
sex vigor! 

Hall (37, Vol. 1, p. 454) did remark that "poor mmlitinn, nvri- 
work and undcrslccp lend to infrequency’ 11 of sex dreams. Of. I>avh- 
lcy l s (62, p. 197) report that severe umlcmutrition nbolishrs the 
sexual reactions, probably through f, a general reduction of irflrx 
excitability through disturbance nf metabolism, ,f 

Mr. James E. Peabody communicates the following: M Ouf of 
the greatest . . , quarterbacks . . . told mr i li.K after a fnruMI 
season, with its strenuous training, was over, hr had Mich a super 
abundance of energy that ho sometimes had u< mmiv ns six emission's 
in one night, and that tins never hurt him a hit.” This observation, 
though interesting for the relation of sex to vigor, is of coursr un- 
clear for the question of sublimation as such without a comparable 
report for a period of training. 
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climbing, or political upheaval, or artistic inspiration, 
so long as they do not produce actual fatigue, distinctly 
stimulate rather than reduce the sex relations between 
married people. 

It must be remarked that the psychology involved 
here is complex. The whole psychology of "state- 
ness" highly important but little understood- -would 
seem implicated, as well as the psychology of escape. 
Hut whatever the ultimate interpretation of these phe- 
nomena of sex and general vigor, the theory of subli- 
mation is not reinforced by them. 

Ho much for the frequency, the danger of excess, 
and the relation to health, of masturbation in these 
subjects. There arc other questions which have per- 
haps more psychological interest. Mow satisfactory 
did the subjects find this "adjustment?” Did they 
look forward to any change? What have they thought 
about it in retrospect? And, finally, how have these 
men "turned out" emotionally? On these important 
points, the investigator’s data arc unfortunately limi- 
ted. He has, however, certain impressions and com- 
ments from apparently typical subjects. 

At the time, no individual indicated that he regarded 
masturbation as anything hut a makeshift, "ft is better 
than nothing, once in a while," said one. Another, 
when asked, said that "of course there’s nothing to it 
except as a means of relief." "It is pleasant while it 
lasts,” observed a third, "and you feel better after- 
wards; but that's all that you can say.” 

A fourth svihjrrt whose adjustment was masturbation, a subject 
from a different professional interest group than tin: loim case record 
cited, lmt likewise disappointed in a love affair some time before, 
broke out passionately in some lelters; 
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"'Taylor, tliPM* nrr my tmiduMoriK: 

"L The Mddimatiou theory U hunk- Wr all *:n ^linur 

some way. 

"2. Masturbation is better il»»n fighting aiMiliM nmmr, Inn, 

“3. I believe that the imimnl vox avl iv brM i^lly ** r*nr 

gels older. No one lias rNpctirmrd nvnr ru*\\ u lh*n I 

have — they arc belter than an aortic hani-hing M hn? f Mi^vr 
they ilo us injury. For they urr oftrn mrrr mnMal r^itfiMrm with 
out a corresponding physical ex^re^ion. Wr r.i^iiy Iri limn ^*upy 
too much of our time. Therefore. it mtihs to m r ih-it *r\ hurt- 
course — nnd that is more than mere union- it is all th^ loving anil 
caressing too — give* complete satisfaction; it nvor v<onylrnh hiatus 
us of all our impulses cuul desire*.. We can illr’ii none * -mipirtrly 
former our sex nature for a time, ami when the time h-iik* j nr another 
meeting it lias a fresher, keener delight. . . * 

"There is a man working here wlm is about 45. Hr h fun 
children who have both been to college. lie ha**. a mh, Wr 

have talked ahum these things vciy funkly. Hr Im»I a iimirr.. pu 
two years before lie got married Mime 2d >rai* u;-#*. I i>dil hint what 
I had been through and without mrmioning any n uur* c-r giving any 
clues, \ told him ahum your lUl. t)o you know wh.rt bc> prm.iA 
was? 'All of the men on that list ought to hr wlulrd in rhr hr.nl 
with a club and then each taken mu to a woman. Tlir> arc fighting 
against the strongest urge in nature.' 'Hut limn an aMr nun, 
middle-aged, father of two children in their rally twrntirv and mm 
of them n girl. 

"The moral question does blither nir yrl- Hut no mural standard 
— and particularly one in which I do mu have cwiplrtr vmilidriwr - 
is going to make me continue U\ experience Mich mental unhappi'iir^ 
ns I have known the past four years. In (net, the one thing that ha** 
undermined my implicit confidence in the morality of charity i\ the 
fact that I have seen it exact such cruel tribute from thorn? who have 
been faithful to it. 

"But God I What a struggle I Just now I know a girl who would 
willingly give me her body— a clean, girl; hut ran I hring 

myself to it? It is almost four years since I have known a lover's 
caress. Sometimes it is almost maddening to be withmu moIi 
A t times I resolve to seek out the girl above arid sniffy wlwi i*. 
almost a supreme wont. But tlierc nriw my ideal of what ^hmild 
and can be and then I ask myself, How can I? 
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“The situation is complicated by . . . [economic facts], so mar- 
riage is far distant — even an engagement which would bring with it 
many of tlir charms and carries I wish. 

“Mcantiuir I am forced to continue die struggle. So far as the 
girl I have imiiioiinl is conccrnrd, lire decision will he made soon. 
If 1 do not gu In her. there* will lie a temporary lull— but before 
long another crisis will aiisr. 

"VVlierr I worked hist .summer a certain young libertine began 
to gel intimate with a girl I liked. The result was that I told her 
what .sort he was, and hurt her feelings terribly; but after strenuous 
effort on my part and after some indiscretions on his part, I succeeded 
in restoring her confidence in me as a gentleman. 

"J laving placed myself in rliar position it didn’t seem ir> me that 
1 could Step out/ even with a prostitute 1 IIow could I warn her, 
and then go out on a party myself? My ideal of love is such anyway 
that 1 hale the tlumghl: of getting a girl pure in soul and body — one 
who may believe me lo he similar— and to know in my heart that 
I am not. . . It seems to me .sometimes that if I could be given five 
years nf loving companionship with a pure, beautiful girl, I'd will* 
ingly giver up the rest of iny life, 

“Hut after all, tilings could he much worse/' 

Later: "I believe that we should actually use sex as a means nf 
becoming efficient instead of something to which tribute should he 
paid. 'That bring the case, your problem becomes even more impor- 
tant ami the nature of every individual's modus operands vastly 
changed/' 

Nevertheless, he continued to restrict himself to masturbation; and 
when he became engaged to he married, In? wrote as follows: “I am 
gradually realizing that there is .something more than health and 
efficiency— it is hard to delim* it in a single term, hut I like to coll 
it honor. And increasingly [ believe that honor, tenaciously main- 
tained, will create both health and efficiency. . . Increasingly, too, 
I lean towards an idealistic philosophy/ 1 

Though this citation is perhaps extreme, no one of 
the eases manifested any desire lo remain on the mas- 
turbntory adjustment longer than necessary. Several 
of the men were engaged to be married, and the 
writer’s guess is that all hoped to he married as soon as 
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reasonably possible. In fact, more than 1ZW, of those 
whose adjustment wa9 limited to M arc known t*> have 
married now, and several of the others expect to marry 
soon. 

No systematic effort was made to collect retrospec- 
tive judgments regarding masturbation. Kvrn if a 
complete canvass were made, the value of such judg- 
ments would seem reduced by the evident dilliculiy 
happily married subjects have, despite their willing- 
ness to cooperate, in reconstructing an emotional pov- 
erty which is now overlaid with a normal emotional 
life. As Mayo (74, p. 421) says, "I.ove is in one 
respect like food : it matters most when one hasn’t any" ; 
or as Freud (33, p. 214) remarks, “It is easy to show 
that the value the mind sets on erotic needs instantly 
sinks as soon as satisfaction becomes readily obtainable. 
Some obstacle is needed to swell the tide of the libido 
to its height.” Still, tbe writer has recorded a few 
comments. 

One subject whiles lie hiul hrguu luiMinhalc n-vrul year* 
earlier than his twenty-fifth year, so that his mind would have hrrn 
more free from sex matters between times, Several imbjrch frrl ih;K 
tia real harm resulted from their masturbation, vet that a mMic^ 
would have been better, One writes: M I wish it wrrr iubsildr in 
keep the sex instinct in control until a buy is almut 21 or JS; and 
tUet\ grant him the privilege of httevemuse \w mailing* or imt-ad*. 
I think it is inhuman and damaging m thr average man to keep him 
away from a woman until lie is ,10. 

"Of course, my case, may be peculiar- . . Hut, from my view- 
point, a man is better physically, mentally, and spiritually, if per- 
mitted a reasonable sex program with woman. 1 know* the argu- 
ments to tbe contrary — disease, debauching of women, illegitimacy, 
and so on. — In view of everything, l don't know what in 
recommend. , . 
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“1 .if ii happy mul efficient, and work best, only when enjoying a 
regular sex program." 

Another man, a few years after his interview, wrote: ir I have cut 
the fiUnJian knot, i have a mistress/* To him this query was 
sent: "Is iiuisturhution anything like the relief to free a man for 
working that intercourse in?" lie replied: "Emphatically, no. Tlic 
former may remove an obvious irritation but it does not necessarily 
dear the mind as much. 1 " 

Still other subjects feel that, to avoid unfairness to girls in general 
and to mistresses in particular, the masturbatory adjustment, though 
a very poor one, was the best under the ci re u instances. 17 Several 
advocates of "tin* single standard" arc emphatic, however, that the 
ideal adjustment would have been early marriage; an adjustment not 
effected in their ease*, in a few instances no doubt because of feelings 
of personal inadequacy, but in most cases because of (I) limited 
means, (2) unwillingness- to rusk a girl to live "<m her own" in view 
rif M*ci:d exuviations (.1) not knowing the right girl, and (4) not 
knowing Imw to know the right gir|. ,h 

At present writing, as remarked, more than 72% of 
those whose only adjustment (aside from occasional 
“dreams” perhaps) was masturbation arc known to 
have married, nnrl p we may add, with every evidence 
of normal happiness. Compared with the group of 
all who had other adjustments, this is n normal show- 
ing; since only 72^% of the subjects with other ad- 
justments are known to have married- -a difference of 
less than I %, insignificant with so few cases. 

l7 Cf, A. EonTs ci inception of sex desire as something to do no 
hurt to another with (cited by Mimics 76, p. 8H). 

^Evidently Jung (57, pp, 213 216) would approve this youthful 
cautiousness "A woman of twenty is as a rule older than a man of 
twenty-five,” he says, "in mi far as psychological judgment is con- 
cerned”; (hough "very nunc women have no understanding at all 
of masculine sexuality." "With many men of twenty-five psycholo- 
gical puberty is not yet completed” ; hence “the weakness of u man's 
judgment at the time of psychological puberty should prompt him 
to reflect very deeply before risking a premature choice of a wife.' 
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No effort was made to check with these subjects the 
current psychoanalytic generalization that nmturba* 
tion when practiced over a long period makes a normal 
married life unlikely if not impossible. Two important 
eases run distinctly contrary to that generalization, 
however. 

The first was one uf several suhjr\W whn l>rgan 
before they were 10 years tilil ami continued it Inr JO t<< .hi i*r;tr^ 
yet with no visible effects either upon limit, ujwm ihm nunit-d li S r. 
or upon their children, so far as known. To an inquiry a % in w Jtri hr 1 r 
this subject could detect any unfortunate rrvnli in his nuiiul *rx 
life, he replies: 

"As it seems to me, my se* life has brm r^mtinllv iiomud, ?wi«lt 
before and after marriage. Since the age of right until my mariiagr 
1 had masturbated on nn average r»( once nr twice a wrrk. I never 
went more than a month or two without maM urh.ua 41, and iln\ • mly 
on a few occasions and by great effort. .Since my inn r t iagr I have 
had no desire to masturbate- I have, had inleroiuw with uKnp tlir 
frequency that is normal feu* me, judging by my prr-riiaiii.il mg.wnc 
record, namely, once or twice a wrek—oflrnrr wlirn not wurbing 
hard, and less often when working very haul." (T lie utlwr *aihi«M 
reports the reverse ratio: more frequent intercourse, more woik.) 
"The first month after marriage/ 1 (lie present yuhject cittnuuift, 
“I had intercousc more than thirty limes, This Iwwrvrr, would 
not have been possible, or desired, if I had not hern free Irnm my 
work for that peri oil, 

“Within the first month of married life I learned to delay \)w 
orgasm as much ns half or three quarters of an hour. My guiss. is 
that the psychoanalytic judgments you inquire hImhic arc based nn 
nervous cases only. 11 

Tile second subject was one who took up masturbation drlihrrntrly, 
as a result of his own thinking about nature, when in cnllegr, and 
continued it for nearly 10 years- lie is also tlu* one, cited nn page 
48, whose masturbations were clustered, several within a lew days 
at intervals of about a month. After a half-dozen years of married 
life he writes: “Incidentally, all my pant vagaries have had no 
apparent influence upon uiy married life, I am quite content." 1 " 

in It is interesting to note that all of Peek and Wells' (HH X p. 714) 
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Finally, with regard to these men reporting mastur- 
bation, the investigator is unable to note any inferiority 
in their later professional activities, as compared with 
the men of other adjustment groups .* 0 


most actively licten^cxual individuals report masturbation, though 
M in quite varying degrees," 

The following observation, reported by another subject, is apropos: 
"The boy who taught me to masturbate (he was 15 then) continued 
to masturbate until Ids marriage at about 28. For years lie was a 
plumber, and now lie is a farmer. lie has always been well. 11 

Cf. similarly Robinson (101, pp. 391-394), 

[It should he remarked that not all these subjects were taught 
to masturbate. Some were. No effort was made to find bow the 
men began. 'Flic investigator's guess is that the figures for the 
beginnings of masturbation in these subjects would nut he very 
different from the figures for other groups (Hamilton, +3; Exncr, 
2B<j, |>p, 16-28),] 

For the psychoanalytic views see the next Note, 

-"The incidental observations just given, incomplete and impres- 
sionistic though they are, arc interesting in relation to the current 
statement* about "die type of personality given to masturbation"— 
statements too often based upon data no more complete or considered 
than die above. 

We have to begin with the psychoanalytical generalisation that 
geniuses (meaning individuals who achieve preeminence) arc narcis- 
sistic (Martin, 73, p. 66); that because "the masturbator . . . loves 
himself , . . remains wrnpprd up in his own interest in himself, 
quite unable to give adequately in the social scheme of his relation- 
ships , . , lie remains seriously crippled in all creative directions," 
(While, 127, pp. 29-30). [Blister's (DO, p. 438) statement in simi- 
lar, ns is Brill's (8, p. 155).] According to some authors, mastur- 
bation not only expresses egoccntricity, but produces it (Blister, just 
cited ). 

Masturbation is thought further to immerse the individual in a 
world of fantasy with intolerance of rcnliLy (Wickes 129, pp, 290- 
291 ; Ilihrbmunn, 47, pp. 18, 22; etc). It thus favors "an infantile 
condition" which predisposes to psych on euros is (47, pp. 22-23), 

Masturbation is said to lead to rjrtruhjfio ftrwro.v ( Kitsch matin, 
47, p, 18). According to Robinson (162, p. 52) it is usual ro find 
that mastmbators are unable to he normal in marriage. Robinson 
admits, however, that, while cases in which evil effects arc absent 
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The likelihood chat masturbation might develop into 
ail escape mechanism, like alcohol ur drills, seems 
slight for adults as significantly engaged with real 
problems and tests as were these subjects. 

arc “decidedly in die minority" dicrc* arc “many ol maMiidM- 
tion, and even excessive mavlurlmiion, width arr nut followed by 
sexual impotence” C J 02, pp. 74 p 435430). 

More subtly, masturbation occurs “at t lie exprme id high mural 
tone” (Meagher, cited by Eddy, 22, p. 43). It is "injurious in 
self-respect" (Collins, 11, p. 19). 

Specifically, "its protracted indulgence, and continuation of die 
practice after maturity comes, often testify a mind prone in Iw its 
balance" (Collins, 11, p« 19) f and it is Accordingly ,f in die hyper- 
sensitive" that the practice "may do great harm" (II, p, 20). In dir 
opinion of another writer, “Its cflccis depend entirely on individual 
constitution," owing especially to the "mental priKev^M that com- 
monly go with it" (F. L. Wells, 122, pp. 93-94), 

Cf., on several of these points, the references given in Note 2, 
supra . 

On the other band, a number of writers agree that "wlirn mastur- 
bation is only practised at rare intervals, and fame Jt niieux. In 
order to obtain relief from physical oppression and mental nbtr%Mnn, 
it may be regarded as the natural result off unnatural circ umManers" 
(Ellis, 24, p, 191). Under these conditions il is probably harmin'; 
(Moll, 78, p. 181 ; Mcnzics, 76, pp. 49-53, 94n f ; Jung, 57, p. 220). 
As stated by Stckel (112, p. 71). "Waruin wnllni die A v xv-r nit hi 
schcn, dasz cs auch cincn Nutzen dcr Onanie giht, das/, dfr Autocro- 
tismus znlilloscn Witwen, alien Jungfern, llngeMolwn die rin/.ig 
mogliche, sozinl mogliche Form der Sexualhctiiiigung darstrlU?" 
(Cf, 112, p. 1 38, similarly.) 

Some writers even approve masturbation for normal adults, whom 
circumstances keep from the more adequate erotic outlet. "A con- 
slant severe struggle against masturbation," says one, "may not only 
result in impotence, but also in veiy severe neurasthenia ; and tins 
is even more frequent than impotence" (Robinson, 102, p. 433. Cf. 
also pp, 354-355; 103, p. 255; Popenoe, 91, p. 133; the authors 
cited in Eddy, 22, pp. 4143; and notably Rohie, 9H, ami I.nmr, 67). 
Another writer remarks that "personally I am unable to srr die 
ethical beauty of keeping a hid so exhausted physically by uvnwork 
[to combat masturbation] that lie U sexually impotent" (S., 104, p. 
46). From this point of view, "Extreme and uncontrollable mastur- 
bation is a symptom of neurosis rather than the cause of it" (Donnell 
19, p, 105). 
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On the other hand, we must acknowledge that the 
Freudian view that “erotic fixation upon the individ- 
ual's own genitals" represents an undeveloped stage, 
and that fixation subsequently upon similar genitals 
(homosexuality) is the logical next step in develop- 
ment (Brill, 7, pp. 171-172), does indicate tendencies, 
even in well-adjusted men. Moll (78, p. 184) remarks 
that "for such a development [into homosexuality] to 
he possible, it is necessary that very special influences 
should be in operation, more particularly a congenital 
predisposition, or the cultivation of the perversion by 
perverse imaginative processes this latter, indeed, oc- 

curring very readily in masturbators." We can readily 
see how simple conditioning of the orgasm with the 
individual himself, with his male genitals, instead of 
with an attractive female, would seem to require strong 
impressions of the opposite sex to prevent other males 
from becoming prepotent stimuli for lus own sexuality. 
And obviously the individual while masturbating is 
gaining no experience of bow to win and keep the 
regard of a mate. (Cf. Stckel, 112.) 

Again, the puritanically minded youth, with his 
moral notions of the goodness of good women and the 
badness of had, and of the baseness of sex in general, 
may well fantasy not of the finer type of girl; with 
the result that he develops that all-too-common split 
in Iws emotional life, in which he is unable to rnarry 
happily because the superior woman does not draw 
out his sensuous nature and the inferior woman cannot 
satisfy bis other desires in marriage (Fliigcl, 31, pp. 
1 1 1 - 112 ) . 
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Another possibility for abnormality, though in a 
more subtle sense, may be a tendency fur years of mas- 
turbation, in very rational persons, to slide the: “lender 
emotion” component of the love life. This tendency 
may result from simple lack of practice of affection, 
also from periodic preoccupation with the sex need 
in abstraction from its normal emotional concomitants, 
and from that severity of mental attitude which comes 
from the constant realization of want. This combina- 
tion of factors seems conducive to the complaint of 
many young wives to their husbands: “Kithcr you want 
me all, or you don’t want me to bother you”; “You 
can’t seem to pet without going all the way”; “Some- 
times a woman just wants to be loved." No doubt, this 
disparity between many men and women results partly 
from the differences in their bringing up; partly front 
the sheer economic stress to which young men are nat- 
urally subjected regardless of their sex adjustments; 
and partly from the continualncss of sex hunger before 
marriage which in many men seems to make the sex 
factor paramount in marriage. There may he innate 
differences, too. But the question remains as to whether 
limitation to masturbation over a long period does not 
tend to increase the “fight and sex” mentality of the 
male to the detriment of his affectionate side. 

Some subjects were rather clearly aware of such 
questionable elements in their situation. Although 
spontaneous heterosexual fantasies during masturba- 
tion were no doubt the rule throughout the group, one 
man went so far as to voluntarily direct his fantasies 
at the girl with whom lie wanted to fall in love, with 
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the idea that this overt association of erotic emotion to 
her would help -which it apparently did, With most 
of the subjects, however, associations, and especially 
social relations with the opposite sex, were cultivated 
spontaneously. 

In Unlit of the ethical objections to promiscuity or 
temporary sex relations, there is perhaps no better state- 
ment of the situation for the masturbator than appears 
in the admirable brochure by Dennett (18, p. 14); 
“Do not yield to the impulse to handle the sex organs 
in order to relieve the pressure which may occasionally 
feel overwhelming, unless you find that nature does not 
bring relief during sleep." Yet we must remember 
that various conditions, including sound sex education, 
sufficient association with the opposite sex, and normal 
waking relaxation,'' 1 may insure that ideal “relief dur- 
ing sleep." 

I 5 and W (relations with prostitutes, and with other 
women, respectively), as sex adjustments, will not 
seem out of place in this study of supposedly ethical 
men, if we remember that women were resorted to by 
these few subjects ostensibly as the least bad of all the 
alternatives; the alternatives comprising, for them, 
mainly nervousness, masturbation, and women. The 
women chosen were those only who “would not be 
harmed" by the relationship; dial is, women who had 
engaged in similar relationships before and were ready 
to engage in them again. Yet even with respect to 
these women, conscientious scruples asserted them- 
selves. 


yi Cf. pii^rs 38*3 C J, supra. 
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One who had had several mistresses was shockrd, in his interview, 
to learn o( the "abnormal" slate of so many subjects, tlu^c min* mu 
turbated, lie presented his own adjustment in unilraM. Tlir >rar 
before as he was walking hy a window- a handkerchief fell at In's fen, 
He picked it up, and handed il to a very attractive girl at the win- 
dow. She acknowledged In's gal Inn try with a smile which he trmrin- 
tiered. On another day he met her walking; and it was nut long 
before their flirtatious acrpiajmancr liecame intimate. Altlioui:li a 
steady realism was evident in their prompt discussion of their previous 
affairs, in their agreement that this one should he temporary imly, 
and in their care in contraception, the romantic naiuralncvt with 
which the relationship began continued throughout. Hr kept her 
photograph cm his bureau; they wrote notes and sent little ptewrus 
when too busy to meet; and at their meeting', they rnjujrd going to 
concerts and dances. 

It may be therefore that the regret expressed hy this subject after- 
wards was because he had become more fond of the girl than hr 
would admit. Still, his professed altitude seemed rjuite typical oj 
his group, when lie called on the writer a y<\if Inter to Ajijpvi him 
self as follows: 

"Taylor, you remember when l told you about my little misters, 
I said that I thought that was how all the men on your list might 
to be. When you asked me if she might not fall in love with me, 
I said ‘No,’ because I had told her at the beginning I was going to 
leave this part of the country after two years and get nutried. Well, 
she has fallen in love with me. And here I have taken two years 
of her time, when she should have been free to find a Inmti.iml. She is 
the kind that ought to get married. She is uncommonly nice look- 
ing, and she is fond of children. She linn a fine character, ion. She 
would make some man a wonderful wife. She is Mill very young ; so 
I hope she will find someone, Hut I wish it had hern different." 



VII 


INADEQUACY OF THE CONCEPT 
OF SUBLIMATION 

The foregoing observations, taken as a whole, go 
distinctly contrary to the reasoning that, since in human 
beings the exercise of sex "for the propagation of life 
is needed at only a few intervals," it therefore “is 
aroused in children and stimulated in adults not so 
much by its own spontaneous urge as by erroneous 
teachings and suggestive scenes and customs — in other 
words by perverse intellectual methods," 2 ' Rather, 
with respect to men at any rate, wc arc impressed by 
the truth of Michels’ (77, p, 26) statement that "the 
sexual need lakes the form of an urgent impulsion . . . 
compared with the sense of hunger," Indeed, the evi- 
dence confirms Hall’s conclusion “that normal, virtu- 
ous, unmarried young men have sexual periodicity .“ M 

•^Kshlrman (2ft, pp, .3.10-3.11). .Similarly, ft'Iarsturc fails to find 
any "cyclic love .stimulus" in "the normal male, alter maturity, at 
least" (72, |.|i. 320, 321). 

“Hall (3K, p. 466; ami similarly 37, Vol. 1, pp. 453, 501-502). 
Ellis’ conclusion is tin* same (cited by Menzics, 76, p. 45). The 
point is taken as a matter of course, as far as periodic expulsion of 
contents of the seminal vesicles is concerned, by (jeddes and Thomson 
(36, p. 24i ) and by many other writers. 

Robic (ICO, p. 247) says: "My long experience among actual 
people of tbc better classes leads me to deny lliat the cntiic sex force 
can he absorbed in such a way [as through activities] without the 
greatest detriment to the individual unless the individual be sexually 
abnormal at the outset . . .Some actual erotic expression, or tend- 
ency to expression, must at limes occur in every normal individual." 
Cf. similarly Diiek (21, pp. I '77-20 5 ) ; Sliufeldt (110, pp. 245-251); 
and Nyslriint (H4, pp. 361-370). 

[ 67 ] 
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This means that there is in young men an irreducible 
minimum of sexuality, in the sense of cumulative secre- 
tion, stimulation from within, ami erotic sensitization : 
a complex physiological process, glandular, circula- 
tory, nervous, muscular. This nuclear eroticism is 
never transmuted or sublimated away. On the con- 
trary, it requires and finds some direct outlet in every 
case. The precise form which this outlet lakes will de- 
pend naturally upon various external ami internal 
circumstances, as Allport has remarked. 8 * In fine, to 
quote Malinowski (71, p. 371) : “The sexual impulse 
is never entirely free, neither can it ever he completely 
enslaved by soeial imperatives. 11 

It follows that the conception of sublimation, though 
undoubtedly pointing toward some real physiological 
and psychological processes, fails of scientific useful- 
ness. Like all analogies when pressed beyond a cer- 
tain point, it proves inadequate and misleading. At 
the outset, the conception of sublimation fails to take 
account of the irreducible minimum of sexuality in 
the young male, Then the conception overlooks the 
important point that that minimum can be varied only 
in the form of associated activity, and not significantly 
in intrinsic content. (Simple re-conditioning of lust 
to art objects, for example, would be fcticlusiu, nut 
sublimation.) Also, the theory overlooks the possible 
relation between sexual vigor and general vigor, re- 
marked above, and developed further in the section 
which follows. 25 On the other hand, the conception of 


“‘Allport (3, pp. 69-76); likewise Dnshicll (15, pp. 2.16-23H, 
“Pages 50-54, supra , mid 78, 81-83 infra. 
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sublimation makes too much of the facts that, within 
certain limits, attention can be diverted, activity 
changed, and development modified. 

The whole conception is bound up with a misleading 
metaphysical-psychological theory. In general, this 
theory assumes a common psychophysical energy 
which can be diverted into different channels much like 
the water in a system of pipes. This assumption, how- 
ever, despite the significant developments of Gestalt 
psychology and Lashleyan neurology, does not seem to 
bold to the extent that the notion of sublimation im- 
plies. 1 "' In particular, the metaphysical-psychological 
theory in question seems inseparable from the theory 
that human pleasures, loves, and appreciations of 
things beautiful, good, and true, arc essentially forms 
of sexuality, 

Hence, before we can attempt to analyze the con- 
ception of sublimation more constructively, wc must 
look to the theoretical foundations in the psychology of 
sex and Jove, 

■^Kiililer (60); hslilry (6.1); Ushlcy (62); Prince (94, pp. 
207-2QH) ; Taylor (116, pp. 102-103) ; Bartlett (4, p. 98). 
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SUGGESTIONS FOR THE l'SYniOIdX JY 
OF SEX AND LOVE 


Our knowledge of the various urges and emotions 
is limited indeed; but such knowledge as we have sug- 
gests, after various writers, certain tentative formula- 
tions. 

At the outset, rather than contemplate human sexu- 
ality as a metaphysical simple, we should acknowledge 
its complexity. From this point of view, Hume’s type 
of analysis “of the amorous passion, or love betwixt the 
sexes," seems much nearer the truth than does the 
psychoanalytic conception. That there are practical 
values in the psychoanalytic idea of libido no one can 
deny: it lends some logic, to erotic perversions, for in- 
stance, and to certain functional relations between com- 
ponents of the love life. But Hume’s approach allows 
for these same phenomena, and makes some of them 
clearer. 

Hume said that "the amorous passion, 1 ' "in its most 
natural state, is derived from the conjunction of iliree 
different impressions or passions, viz. The pleasing 
sensation arising from beauty; the bodily appetite for 
generation; and a generous kindness or good-will." Jn 
more modern terms, we may call the first of these three 
elements the appreciation of beauty, or, simply, 
aesthetic response; without thereby assuming that this 
factor must be simple or that we understand it fully. 
The second element we shall refer to as lust; although 

[ 70 ] 



A CFUTIQUH OP SUBLIMATION IN MALI;* 


71 


this again may be only a name for the conscious accom- 
paniments of “a number of acts, each a definite re- 
sponse to a definite pattern of stimulation/* as Lashlcy 
has described the objective sexual behavior of the white 
rat. Hume's third factor is [css easy to label, As, 
however, he uses the terms benevolence and esteem in 
the same connection, vve may assume that this third 
component includes what McDougall, Sharp, and 
others call tender emotion, admiration, and benevo- 
lence (in the etymological sense of the term ), 87 

Of these elements, McDougnll would reduce admir- 
ation to wonder and subjection or negative self-feeling. 
The same author, further, speaks of elation as an ele- 
ment which, with wonder, subjection, lust, and tender 
emotion, is a factor in sex love. Klation, or positive 
self-feeling, according to this author is an important 

37 1 1 u mr (52, Bonk II, Part II, Sections XI, IX); Lashlcy (G2, 
p, 198) ; McDouall (68) ; Sharp (107). 

— Lashlcy 's statement of the complexity of what we have called 
here "the lust component" seems fully applicable to human subjects, 
juilging at least hy one detail reported by the subject whose M diary 
was given ai length in the section on "The Several Adjustments." 
This subject noted that, at times of "great pressure," the restlessness 
was not always, so to say, erectile, even while it was penile: there 
would he periods when tic coved simply penile stimulation without 
erection or lustful thought, ami he would satisfy this craving by rapid 
sliding of opposed thumb am! forefinger back and forth along his 
flaccid penis. This would give rise to "a pleasant glow from the tip 
of the penis hack through the organ into the rectal regions." Yet 
this was not masturbation, in any usual sense at least, since the stim- 
ulus rcsulling from the pressure of the finger and thumb were "curi- 
ously limited — lustful but not sexual — without any erection at all," 
and without orgasm or even seepage; although erection emild he 
brought on at will .simply by "thinking sexual thoughts, whether or 
not the bit of robbing was going on at ilu* time." Cf, Note 3.1, infra. 

Of historical interest in this context is Laing's study of Hume 
(61). 
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element in pride; and pride, as everyone knows, is 
commonly involved in sex love. (Malinowski nlmrives 
the important role played hotli by pride in possession 
and by personal admiration in the love affairs of 
savages.) “(Tregariuusness," ton, has been listed by 
some authors as a factor operative in “the amtu'ous 
passion. " 8 " 

If we may list such items as these without any 
assumption of their completeness, ultimate simplicity, 
or absolute separateness, ami without raising the ques- 
tion as to whether they are innate or not; if we may 
take such terms to mean, not faculties, but significant 
patterns of adult activity; and if we may assume that 
the arrangement of these patterns is different in differ- 
ent individuals — then we may attempt a list of this sort 
to take account of important psychological facts, and 
as a basis for some constructive criticism of the con- 
ception of sublimation. 

Por the purposes of this study, we shall employ the 
terms lust, tender emotion, aesthetic response or the 
appreciation of beauty, wonder, elation, subjection, 
companionship, and benevolence, as markers for func- 
tional components which may be interrelated in vari- 
ous ways, but which, in the adult, are not one, The 
fact that some of these components, notably compan- 
ionship and benevolence, arc developed through expe- 

m McDour«)1 (8, pp. 132-135, 129, 59, G+, 68 ; Mbr, pp. .303. 
394); Malinowski (71, pp. 266, 271); Tlionmm (119, pp. 373- 
375). A most noteworthy analysis, of which Rihot *ays hr “can find 
no other to equal it, nor any point which could hr ndtlril or sub- 
tracted,” is Riven by Herbert Spencer (95, pp, 253*254), In this 
analysis Spencer lists “love of approbation" ami "an emended lilirity 
of action"; which have not hern mentioned specifically nhnvr. 
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rience, dots not make them unimportant here. Indeed, 
for anything like a complete account of the significant 
factors, to companionship and benevolence and the 
others we shall have to add a variety of clearly habit- 
ual and purposive attitudes (purposive in the sense of 
conscious “set” nr “temporary habit”) ; since now 
neurological evidence has been adduced for Wood- 
worth’s view that “a habit may become a drive.”* 6 
Also, as basic processes, we must lake account of stimu- 
lus and response, inhibition and facilitation (including 
what wc shall describe later as “alternative response”), 
conflict, dissociation, learning, and integration. And, 
finally, vve must recognize a certain general factor, 
which wc may call simply metabolism, to account for 
that measure of increase or decrease of any component 
which is possible through organic strengthening and 
weakening. 

This list of elements, once more, is not ail attempt 
to revive a "(acuity psychology.” It aims rather to 
recognize differentiation of functioning. Neither docs 
this analysis mean that the personality is merely a col- 
lection of parts. On the contrary, integration means 
organization; and it is quite possible that Lite various 
components may influence one another in subtle ways 
amounting to an emergent pattern in nature. 

This general point of view derives support from a 
number of important facts, which it makes more intel- 
ligible in turn. First there is the possible separateness, 

’•Laslilry (02. )>)>. 102-202) refers to the ncurolo|;icjd support for 
Woodworth's view. M'hi’ view itself is picsrntcd in Woodworth 

( 133 , |>. 104 ). 
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or near separateness, of (he. lust component. As Mycr- 
son lias remarked, “Sexual union much more fre 
qucntly than not lacks the sentiment of love. It is a 
hunger, and no more than the starved man forms any 
psychic attachment to the morsel of food that he 
devours, docs the sexual passion necessarily attach any 
particular psychic value to the object of desire." 
Hence, in the words of Bernard Shaw, it is an “un- 
workable assumption . . . that the specific relation 
which marriage authorizes between the parties is the 
most intimate and personal of human relations, and 
embraces all the other high human relations. . . . This 
is violently untrue" : the potential “impersonality of 
sex," to use Shaw's phrase, is too often overlooked. 
Among the Trobianders, there is frank recognition of 
sex gratification as good in itself. In our civilization, 
this recognition has not been so customary, because of 
the traditional notion that sex is obscene a notion 
which, according to Shaw, is “a blasphemy against life, 
and, to put it in Christian terms, an accusation of in- 
decency against God." “So unwholesome an absurdi- 
ty" he says, “could only have gained ground under two 
conditions: 1, a reaction against a society in which sen- 
sual luxury had been carried to revolting extremes, and, 
2, a belief that the world was coming to an end, and 
that therefore sex was no longer necessary." Michels 
states that “no woman of a calm and elevated mind has 
ever felt any sense of injury or affronted honor in con- 
sequence of the sexual admiration of a man"; and that 
“the ‘pure’ woman is a fiction of the libertine. The 
libertine is one who suffers from a distressing cleavage 
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of the soul.” Nevertheless, we have to acknowledge 
that this cleavage exists in many, owing to social tradi- 
tions whose aim, pathetically enough, was virtue, in- 
stead of this sore of vice or pathology™ 

Another significant fact is the occurrence of tender 
emotion in apparent independence of lust. Kven among 
the animals, evidence of parental fondness by both 
sexes, without sex activity (though not always), is 
well known. Hamilton notes particularly the isolation 
of this component in a pair of monkeys. "It was of 
interest,” he says, "that although both the male and 
the female, after they had been caged together for some 
time, censed to stimulate one another sexually as they 
were stimulated by new cage companions of the oppo- 
site sex, mates of a voluntarily established union who 
were tints separated would persistently call to one 
another and, if they were in adjoining cages, nestle 
against one another through the separating wire net- 
ting. When mates who had been separated for a few 
days were restored to one another they would rush into 
a face-to-face embrace (this is not the copulating posi- 
tion for monkeys) and utter sounds which arc char- 
acteristically uttered by all monkeys when a disadvan- 
tage has been overcome or escaped." He concludes that 
these observations, together with various studies of the 
human species, "support the view that there is a mat- 
ing tendency which can and often does function sep- 

"•MvcrMin (H t, |>. 507); Shaw ( 109, pp. 160, I'M); Malinowski. 
(71, p.' 264 ) ; Midiris (77, n>. 217-214). 

On rlruviiRo, cf. SYntt (105, p. 21.1); also Ktiitfrl (31, pp. 
111 - 112 ), 
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aratcly from the tendency that lends directly in cop- 
ulation .’ 191 

The same point is evidenced by the way the Tan ala 
and Hetsileo tribes of Madagascar differentiate be- 
tween affection between persons of the opposite sex and 
sexual attraction. A man anti woman who love each 
other, but who arc unable to marry because of relation- 
ship or have found each other physically unsatisfactory 
during premarital relations, will go through the cere- 
mony of fatidrn or blood brotherhood. This ceremony, 
says Linton, ''establishes a relationship between them 
closer than that of brother and sister by the same 
mother, and sexual relations arc thenceforth unthink- 
able. They would be punished by prompt death at 
the hands of the ancestral spirits. After making such 
a bond the couple can be together as much as they wish 
without chapcronagc and a man may even come anil 
live in the house of a married falidra sister in the ab- 
sence of her husband without exciting gossip. 

"Married people who think it advisable to separate, 
but who feel a deep affection for each other may also 
perform this ceremony. Such separations are usually 
due to the fact that the union has proved sterile and 
both believe they may have children by other partners, 

81 H»mllton (42, pp. 322-323). 

Mnrston comes to tlic same conclusion (72, p. 2fj7). 

For instances of failure of tills isolation of the affectionate response 
from the erotic, cf. Hamilton (42, pp. 311-3(2; 41, p. 307). 

Interesting but not essential for our study is McDouguil’s (69, 
p. S6I) opinion that, "while the excitement of the sex -instinct tends 
naturally to lead on to the excitement of the protective for parental 
instinct, which in McDougall's scheme is the basis of tender 
emotion], that of the protective has no such natural tendency to 
awaken the sex-impulse,” 
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or to the discovery that they arc within one of the pro- 
hibited degrees of relationship, some of which are very 
remote. A married couple may also make falidra with- 
out separation as a sign of their deep affection, but in 
this case the right to sexual intercourse is reserved by 
the parlies when making the bond." 

This custom is particularly significant in that among 
these people divorce is easy, and “both tribes are poly- 
gynous and are tolerant to sexual relations outside 
marriage as long as the incest regulations are not 
infringed." Jn other words, there is nothing compul- 
sory about falidra, yet individuals often choose to 
enter this state.'' 1 * 

The third component on our list, namely, aesthetic 
response, likewise often functions independently. Even 
among the wanton Trobriandcrs, where, as elsewhere, 
sex activities are commonly surrounded with many 
forms of beauty, the aesthetic life flourishes also on its 
own account. (Malinowski, 71, pp. 247-260, 276, 
291.) 

It would lie superfluous to multiply examples of this 
sort of separateness. The point is that under various 
conditions, lust, tender emotion, and aesthetic response, 
respectively, can appear in marked isolation, and with- 
out evidence of essential support from one another. 
We may go further, and observe that the other com- 
ponents of the love life seem to be in the same case: 
wonder, elation, subjection, companionship, benevo- 
lence, and the habitual and purposive attitudes which 

il by Piofrssor U;ilph Linton of flic Univmiiy of 

Wisconsin, 



78 


liKNl-.HC t’.SVCIKlMH.Y MONWiK.M'IIK 


often enter into erotic situations, may all occur quite 
apart from the sex function.” 

On the other hand, we must recognise a significant 
tendency for the several elements in sex love to go 
together. Whether the explanation he genetic com- 
munity of the emotions, or associative relationship, it 
neve rtliel ess seems certain that, as Ilutnc said, “(he 
appetite of generation, when confin’d to a certain de- 
gree, is evidently of the pleasant kind, and has a strong 
connexion with all the agreeable emotions. Joy, mirth, 
vanity, and kindness are all incentives to this desire; 
as well as music, dancing, wine, and good cheer. On 
the other hand, sorrow, melancholy, poverty, humility 
are destructive of it. From this quality, '(is easily 
conceiv’d why it sliou’d he connected with the tense of 
beauty. 

“But there is another principle,” he explains, “that 
contributes to the same effect. . . The parallel di- 
rection of the desires is a real relation, and no less than 
a resemblance in their sensation, produces a connexion 
among them”; as when both beauty and hunger draw 
us toward food. “From these two relations, v is., resem- 
blance and a parallel desire, there arises such a con- 
nexion betwixt the sense of beauty, the bodily appetite, 
and benevolence, that they become in a manner insep- 
arable; And we find from experience, that ‘tis indi/T- 

fl8 Cf. Woodworth (133, pp. 170-176). 

For examples from anthropology see Crawley (13, pp. 7'lff.) ; 
Briffmjlt {6 a, Vol. 1, p, 1+2; Vol. 2, pp. 151-152; 6b, p. 170). 

On fractionahility of complex "instinctive patterns" cf. Murphy 
and Murphy (81, p. 50). 

Cf. also Note 27, supra. 
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ercnt which of them advances first; since any of them 
is almost sure to he attended with the related affections. 
One, who is inflam’d with hist, feels at least a momen- 
tary kindness towards the object of it, and at the same 
lime fancies her more beautiful than ordinary; as 
there are many, who begin with kindness and esteem 
for the wit and merit of tlu* person, and advance from 
that to the other passions. Hut the most common 
species of love is that which first arises from beauty, 
and afterwards diffuses itself into kindness and into 
the bodily appetite, Kindness nr esteem, and the appe- 
tite to generation, are too remote to unite easily to- 
gether. The one is, perhaps, the most refin’d passion of 
the soul ; the oilier the most gross and vulgar. The love 
of beauty is plac'd in a just medium betwixt them, and 
partakes of both (heir natures: From whence it pro- 
ceeds, that ’tis so singularly fitted to produce both. 

"This account of love is not peculiar to my system, 
hut is unavoidable on any hypothesis. The three affec- 
tions, which compose this passion, are evidently dis- 
tinct, and has each of them its distinct object. ’Tis 
certain, therefore, that '(is only by their relation they 
produce each other. But the relation of passions is 
not alone sufficient. 'Tis likewise necessary, there 
shnu'd he a relation of ideas . >,ai 

a4 l iuint* (52, Hook II, l’art II, Section XI). 

To the writer, a* before remarked, this distinction between com- 
ponents serins not incompatible with orpani/at ion, totality, or tmiipie- 
n css of iieiMinalii v as a whole, As Thomson (110, pp. .107, d75, 
208) says: "We reiterate once more most emphatically that love 
is .synthetic. . . It is composed not onlv of elements Inn many com- 
plex compounds within compounds . . . (and) the motive force of 
love as such is in this synthesis ami not in the elements as sticli." 
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1/ this tendency of the several components to run to- 
gether suggests the libido theory mure tlr.ni it does the 
analytic view of sex love -if this tendency to fuse 
does not seem to require the analytic view as much 
as the facts of isolation of those components did it is 
at least true that the tendency to fusion does not require 
the libido theory. Associative tendency, congruence, 
or even community of origin of factors in sex love, is 
very different from saying that these factors arc one, 
With these two general facts in mirnl, namely, the 
occasional isolation of components, and their tendency 
to combine into a complex hive pattern, we can the 
better understand a third category, the sex perversions. 
The dissociation of lust from tender emotion, the :ih- 
norinal inhibition of lust, its association with various 
aesthetic and sensitive reactions as in the fetich isms and 
zonal perversions, the limitation of lust to states of 
pain, degradation, or cruel domination, as in maso- 
chism and sadism — all these phenomena become 
understandable in terms of dissociation and association 
of components, much as suggested by McDougall (6%, 
pp. 321-332, S61) ; as the writer hopes to show further 
in some cases not yet published. More subtle than the 
classic types of perversion, and difficult to classify, 
are the heartlessness of the lustful Cellini, and (he 
simple sex attitude of the intellectual Kant; cases in 

In particular, "where the aesthetic quality is absent, the purely 
sex instinct is likely to dominate to such an extent that it I'amml hr 
called love in any true sense: it is lust ... It is doubtful if love 
can exist without beauty or aesthetic appreciation of some Mill." 

IIockinR (48, pp. 49-50) speaks of the tendency of instincts "to 
share in the tracts of physical expression," and objects to tin* notion 
of "clean-cut division" between the several instincts. 
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which the aesthetic and tender reactions, if present at 
all in the sex setting, seem to have been so intensely at- 
tached to art itself or to aesthetic theorizings as to leave 
none free for attachment to a person. 3 '’ 

A fourth set of facts which our theory helps to ex- 
plain is the apparent tendency for general vigor or 
excitement to favor the arousal of the sex impulse. 
{Anger and fear, as is well known, inhibit the sex im- 
pulse <il the time; hut it is a question whether they do 
not facilitate its appearance later. Another apparent 
exception may lie found in neurasthenic sexual hyper- 
esthesia. This hyperesthesia, however, does not dis- 
prove a tendency for sex vigor to follow upon general 
health or excitement.) Cases of the coincidence of sex- 
expression with bodily and mental cfliciency have been 
cited above." 0 The relation between festivities and sex 
expression in savages, and the apparently similar con- 
nection between limes of excitement and sex stimula- 
tion in civilized men, have been noted also.” In litera- 

a!k Thc emotional reactions of Henvmuw Cellini arc shown in Ids 
Aiuoliioi'nipliv'. As remarked by Coiirbnn (12, |>. 80), "II jcinldp 
<|ue rinsiiint sexual die/- Cellini s'en soil ton jours trim a cc premier 
stride <le son evolution oil poor nous servir (In hm|»ane ilc Fere 
(I/liwtiint sr.Mirl, Paris, 1982) , il n'a d'aotrr rffet uue I'actc tie 
coiijiii'iiisnn, rt ipi’il n’atioiynit pas tie tle^re plus el eve ou les instincts 
rclatifs a I'onion priiuanente et a la protection ties jeimes vieimrut sc 
joint! rc a l'lmpulsion nenitnle primitive pour consumer I'ammir 
normal." 

Kant, according to I Infilling (49, Vol, 2, p. 9(1), "alludes to the 
sexual instinct as a strictly isolated need of human nature, regards 
it from the purely sensual side only, and has no sense at all of its 
fine gradations, ami of its possible connection with some ol the most 
ideal feelings." 

i *‘ l l’;*l»ro Ml ^4 nif*r<i. 
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turc, Sappho (125, p. xx) presents this tendency in its 
extreme form, For her, 

“AH thoughts, nil passions, all delights, 
Whatever stirs this mortal flame, 

All are hut ministers of Love, 

All feed his sacred flame.” 

As stated by Herbert, “ICven physical exercise ... if 
not pushed to excess . . . may . . . stimulate the sex 
centers, for these are, after all, not an isolated system of 
the body, but arc influenced in consonance with the 
whole bodily tone." 1 ” From another angle, Sentt (106, 
p. 224) made the point that art and sex arc alike 
“essentially an overflow of health and strength, an out- 
come of the highest metabolism of the organism." 
Lecky (63 a, Vo], 2, pp. 123*124) thought that “what 
may be called a strong animal nature a nature, that 
is, in which the passions arc in vigorous, and at the 

same time healthy action is that in which we should 

most naturally expect to find several moral <|unlities. 
Good humor, frankness, generosity, active courage, 
sanguine energy, buoyancy of temper . . . are much 
more rarely found either in natures that are essentially 
feeble and effeminate, or in natures which have been 
artificially emasculated by penances, distorted from 
their original tendency, and habitually held under 
severe control.” 

{This is, as we shall see, no argument for license.) 

The congruence of vigorous general arousal and sex 
activity may remind us of the libido theory rather than 


B1 Citc<] by It obi c (100, 2+7). Cl. similarly (99, |i ( ». 229). 
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of the analytic view presented here, inasmuch as such 
arousal suggests a fundamental libido. The psychology 
of that assumption, however, has been examined, in the 
preceding section ; ami the findings of the present study 
go contrary to the theory that activity in other lines 
can dispose of the specifically sexual energies. Nor 
does the fact that loving behavior and aesthetic and 
other creative activities may he motivated by sex desire 
prove that sex desire is assuaged by such activities. 
With health or great energization, all (lie main erotic 
components, lust, tender emotion, aesthetic response, 
tend to expression, as A result of a general metabolic, 
not interchangeably libidinous, condition. 

The subject (u vrry suprrinr our) who shifted fnmi M to W some 
lime aftrr his interview"* 1 was when hr reported this change: 
M IJmv much fi / lire same relief of tension that tomes, through sexual 
intncmmr could hr found ilirijtigh sleep, athletics, art, ami gay 
sociability?" Hr replied; M If any of ihc activities you mention are 
used as a substitute foi imeicnuM, i think it would lie found (1) 
that much more time would hr demanded, and (2) that me of the 
forms of activity will not he enough* 'they will all have to hr used 
to some extent, My olwrvvaiimi during this period [of having a 
mistress] lias limi that I could go for an unusual (eni'tli of time 
without physical exercise, without dancing, etc.; something which 
I found to hr cpiitr impossible before* On tile other hand, i( must 
he remembered that these various arlivilies cannot he eliminated alto- 
gether. I have found, for in.stawv, rliar after long restraint from 
dancing I wanted to dance and I had the same (nun-sexual) pleasure 
from that activity as I always have had. The same would he true 
for any of thr other diversions, 1 " 

" H P:me W, supra* 



IX 

THE PSYCHOLOGY OF SUBLIMATION 

From the data and theoretical analyses now offered, 
what understanding can we gain of "sublimation," that 
process which many people claim to find relief in, and 
which many psychotherapists recommend to their pa- 
tients? This is the focus of the present inquiry. 

At the outset, we must recognize the shifts of acti- 
vity, attention, and energization, which occur con- 
stantly in daily life. The sublimation theory lias placed 
especial emphasis upon the fact that the sex function is 
like the lacrimal, to the extent that it can be aroused to 
extra activity by inordinate stimulation, without such 
activity being necessary to its health. But the same is 
true of most or all of the other functions of the body. 
Take “the salivary propensity," for example. Although 
no measurements have been made within the writer’s 
knowledge, it seems likely that the constant chewing of 
gum, or tobacco, must increase the amount of saliva 
secreted within twenty-four hours. In the same way a 
person with nothing to do but to seek erotic stimulation 
(and such other refreshment of spirit as would protect 
that interest from waning) could increase his orgastic 
output markedly, we have every reason to believe. 
Furthermore, either of these forms of increased pro- 
duction, the salivary or the sexual, if carried beyond a 
certain point, would be at the expense of other forms 
of “self-expression”: other interests would suffer. 

The questions at once arise, Must the explanation for 
such “diversion of energy” be sublimrtfional, or may it 

( 84 ] 
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be metabolic ami neural? And are there any impor- 
taut limits to the process? 

In answer, a purl of the explanation for the process 
seems to he that, with increased arousal of any func- 
tion, there occurs an increased energization of that 
function through an enhancement of the local metabo- 
lism ; along with changes in resistance of the reflex path- 
ways involved (Lnshley, 62, p. 196). In other- words, 
there are possible shifts of metabolic activity, deli- 
cately poised circulatory and other physiological pro- 
cesses which can function now here and now there, to 
meet the emergencies and special calls for development 
of the different organs of the body, aiding the produc- 
tion of saliva, or of sex secretions, for example, as re- 
quired. To this extent, as the writer has argued else- 
where (117 quoting largely) we can agree with the 
libido theory; hut this is quite different from saying 
that such shift of development represents a transmuta- 
tion of the activity peculiar to one function of the body 
into the output of some other function or functions. 1 1 
is also very different from supposing that such basic 
diversion of metabolism can take place without limit, 
and always to the profit of the organism as a whole. 

(The report of one or two subjects that a short nap 
would abolish sex restlessness suddenly sometimes may 
be explained partly through metabolic changes; 
though inhibitions from rested higher centers may be 
a more important explanation.) 

Another factor to explain shift of activity we may 
call simply "alternative response.” This factor the 
writer (117) developed as the process by which, given 


H 
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any two patterns of response, one pattern gains the 
right of way, while the other is completely or almost 
completely inhibited. 

In its simplest form, this process appears in “nvipro 
cal innervation" (Sherrington), in which, for example, 
contraction of the flexor muscles in a limit is accom- 
panied by relaxation of the extensor muscles' in that 
limb. The forms of alternative response which most 
obviously relate to the present study seem to fall into 
five general categories, as follows t If any impulse or 
tendency is balked, there may ensue an alternative 
arousal of (1) various striped-muscle patterns; (2) 
the emergency emotions; (.1) the mechanisms of 
laughter and crying; (4) appetitive functions; and (5) 
thought processes— with various gradations and com- 
plications of these. 

The frequent complications between the several 
types of reaction nccil not detain us, other than to 
acknowledge them; since twr main interest is in the 
degree to which any of the types of reaction can he sub- 
stituted for other types, Fear and anger may occur 
along with crying, or at least in rapid alternation with 
crying; the crying may be accompanied by angry ges- 
tures; restless activity of the limbs may he associated 
with thinking. Yet a number of examples could he 
cited in which the substitution of one mode of response 
for another seems very complete, cither natively or 
through learning (117). 

Now an important result of such alternativeness of 
response appears in that the unused alternative pat- 
terns, because inhibited before their arousal, so to 
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speak, do not persist as "balked dispositions** vvliich 
press for ‘'sublimation.” The question remains, then, 
[low far can alternative response apply to relieve the 
tensions of the organism! 1 

Unfortunately for the adjustments of some people at 
some times, there arc limits to the process. Alterna- 
tive response is most effective, probably, in Lbose situa- 
tions for which the motivation is either a general con- 
dition, such as adrenin in the blood, or an intention, 
such as to take exercise or to solve a problem, for which 
one of two or more response patterns may be adequate. 
Vet even here some limitations appear. Wc do not 
know, for example, that "laughing o/T” the adrenin in 
the hloorl (th rough the chemical changes that go with 
any exertion) is as crononiintl as is "working off" with 
the long muscles. And as for intentions, we observe 
that whenever the intention to exercise gets set on a 
specific form of exercise, or the plan to solve the prob- 
lem turns into a determination to solve it by a particu- 
lar method, much alternative response becomes inap- 
plicable. Thus, in many of us, disappointment at be- 
ing prevented from picnicking on Pushaw is incom- 
pletely assuaged by picnicking on C'hemo; if Cliemo is 
out of the question, and we have to stay at home and 
pitch horse-shoes instead, the undercurrent of dis- 
appointment is stronger; and if recreation of any Sort 
is prevented, the urge to break away from routine be- 
comes acute anil persistent. (Cf. Zcigarnik, 134.) 

Furthermore, a great many of our urges arc vitally 
dependent neither upon general physical conditions nor 
upon goal-ideas, but derive from specific iiUra-organic 
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stimulations which must stimulate until relieved by 
specific circumstances. In this group '"'lie all the basic 
life-maintaining urges of hunger, thirst, respiration, 
circulation, heat, cold, pain, fatigue, elimination, prob- 
ably other organic conditions including " restlessness or 
the need for action/' and certainly, in the male, a vital 
part of "sex." These urges are relieved only, so far as 
we know, by the specific provision of nourishment, 
liquid, air, blood supply, and normal temperature, and 
by the removal of the causes of the pain and of the 
internal conditions of fatigue ami the other organic 
states, including the removal of the internal stimula- 
tion to sex activity . 30 

The fact that the urge to sex activity can he removed 
or reduced by responses during sleep, erotic day- 
dreaming, "spooning," and the like, though significant 
for social practice, is no support for the theory of sub- 
limation, On the contrary, the way these processes 
seem to relieve sex irritation in proportion as they re- 
lease specifically sexual responses is strong evidence 
against the theory, and leads to the practical implica- 
tion that for the conscientious individual to strive to 

aD Tlic list of ur^cs is taken largely from Dasliiell ( I S, pp. 234 IT.) 
and from Cuni (14, pp. 292 ff.) 

Pavlov’s (f!7, p|t. 302 circa) observation that lie could condition 
a dog to respond to a noxious stimulus with benign salivation dors 
not establish alternative response as cultivable without limit. lie 
found that there is a limit to such contrary conditioning; and that 
when that limit is exceeded — when say the noxious stimulus to 
which the dog has been trained to respond benignly het'oiurs ton 
strong— the animal suffers a nervous breakdown. 

Specific objection to the idea of general suhsiiliiiahiliiy of urges, 
even within certain of the Thontas-Park-Hurgov.' "four wMirs," is 
made by Folsom (32, p. 144). 
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'‘transmute” his organic nucleus of sexuality may mean 
excessive nervous strain as well as scif-dcccption. The 
better course for him would be to acknowledge the 
urge quite biologically, and then, barring opportunity 
for normal outlet under approvahle conditions, to make 
tbe best adjustment that lie can, profiting perhaps some 
from the observations presented in earlier pages of this 
study.- Hut enough of the practical for the present. 

The processes of shift thus seem to inhere in ndjus- 
tivc metabolism with alternation of response; and these 
functions are limited. 

Hut the term “sublimation” as used in the literature, 
points to other phenomena besides shift. These fur- 
ther phenomena may he brought out by an example. 
As i he study has been limited to masculine sexuality, 
wc must forego the classic instance of the woman who 
sublimates through convent life, and shall examine in- 
stead the reactions of a young man in a similar situa- 
tion. Let us imagine him to he highly emotional, 
sentimental, recently disappointed in love, and now 
entering a Roman Catholic monastery. 

Evidently this young man’s total tension of balked 
dispositions will be eased considerably if in his new 
environment he am find releasing situations essentially 
similar 10 those of which he has been deprived -situa- 
tions which can release those response patterns that he 
had ready. The monastic environment offers a num- 
ber of opportunities for just such benign release. For 
his thwarted lender emotion, benevolent impulses, and 
desire for companionship, there are all the persons of 
worship, the heroes and heroines of the faith, the par- 
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ishloners who need care, ami (he brothers in the order. 
His aesthetic appreciation responds to the adornments, 
the ritual, and lire aspirations of the church. His won- 
der, elation, and subjection find expression ilmnigli 
many aspects of the religious* doctrines, hvon the hisl 
component of his original altitude, may obtain waking 
release if that component can he redintegrated without 
great conflict through, say, religious fantasy, after the 
fashion of certain women mystics . 1 ' 1 Thus the several 
thwarted urges of our subject get such outlet as they 
can, through forms of response as dillerem from the 
originally intended ones as may he necessary, hut in 
essentially their original introspective qualities. 

This same sort of release is available for other than 
emotional components of the love attitude. All the 
intentions, purposes, acquired volitional patterns, 
which were pressing for expression, may find in the 
new life significant outlets for their behavioral tend- 
encies. True, the precise intention to possess a certain 
girl cannot be satisfied; hut there are persons, and a 
cause, that invite devotion. The anticipation of tender 
ministrations cannot be fulfilled exactly as expected at 
the outset, either; but the particular care of various 
heavenly personalities is available. Similarly, our sub- 

40 Thc conception of rcdintci'r.'uion is Ilollintrw'nrth's (50, p. 19): 
"that type of process in which si part of a complex stimulus provokes 
the complete reaction that was previously made to the complex stimu- 
lus as a whole." 

The women mystics arc dc, scribed in James (54, p. 117. and 
passim)’, in Moses (80, Vol. 1, p, 10); and in Irfulia (04, pp. 70, 
75 IF,, 138 IT.). Perhaps the mnst perfect example appear* in the 
Exertitfa of Saint Gertrude, 
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jcct’s intention to establish an abode is realized to some 
extent in llie plai c he* has i/i the life of tlie monastery , 41 

■"'I'lir reality nl llirM? inicniinns or purposive iittiunlc* as dynamic 
urges lircumrs appuiriii wlirn \vr consider everyday examples. A 
thrre ynai uld gill vim lias sri liciwlf u, In mg in the milk toward 
gelling Mjpprr is trmpcshinusly di’-appoiiifnl 10 find iliut somebody 
cKc Inis brought it in; and even !0*iiinjr it uni /nr her to bring in 
anew may nm appease i hat intention to bring it in t lie lir.si time. 

( )cciisimiully, a vrry young child wlm has hr cm forbidden some toy 
or activity just lirforc hnltimr may hr heard to talk about it repeat- 
edly during « he slrrp. Again, as AikiriH ( 2 t p, V)2) says, 

M \Vlirn a prison lias an obvious weakness , , . lie is likely to strive 
dtsperatrly to compensate for ii by some kind of conspicuous achieve- 
ment; lie gets fi.xnl purposes that he follows desperately* and hr can- 
not adjust himvlf Hrxihly tn chan^inii conditions (hat vipset Ids 
program o/ self-vindication,’ 1 

Just-forgotten intentions, as when a man comes to his desk expect- 
ing in do a paihutlar thing lirM, then forgets that intention, with the 
result that lie M jiM siis" for a time wondering why lie does nut get 
in work, illustrate the effective operation of ilior inlrnlinnal atti- 
tudes in amillirr way. The rx.implr given is chicly allied to one 
type tif "Freudian wish/* the variety ami rrnlilv of whose activities 
provide familiar illustration^ of tlir same general principle. 

The urge* nl habit, aho the musician's impulse to touch the idle 
piano keys, the huuMuknl sailor's craving fur the mm, the vaca- 
tioning urbanite's desire to get hack to the noise and bustle these 
phenomena are ton familiar to require emphasis. 'Hie apparent 
ffrrrmnf/flfirjri of these ihsjies, however. within ccriain limits, as in 
the "musical sprrr" the musician gi»cs on when he returns to bis 
instrument after a consider ublr alv-rncr, is worthy of note. 

The apparent inriifubtrnrfs of aha tuition in certain cases of mul- 
tiple personality seems distinctly related to the accumulated "musical 
hunger 11 just mentioned; though the alternations of personality are 
doubtless more complex, involving disparate tiroes and neurological 
conditions more basic than acquired patterns, The same may be 
true of periodic tantrums ami possibly of some epileptic /its. 

From the rxprr imrntal sidr, /cigurnik's (144) investigation of tin* 
aliilitv to recall uncompleted as compared with completed tasks, stud 
of related phenomena, is illuminating. Kvidentlv, uncompleted task * 
- *in promotion us they enlist the subject's interest, il wouhl mtih ■ - 
f unit ion as vriv persistently stimulating sinianorr, (C'f. also C'arr, 
10, p. 7X) 
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Still other changes happen to this subject, however. 
His new habitation affords a retreat from the old stim- 
ulations of his malady- from the physical presence of 
the beloved, her environmental associations, and all Un- 
social reminders of that situation. lienee the old asso- 
ciations can lapse, as new ones take their places. Thus 
(he rcponscs which at first were redintegrated only by 
part of the original stimulating situation, come to be 
aroused in new combinations by new associates of those 
parts, until finally there is little similarity between 
the original patterns and those developed. Through- 
out, however, the elemental qualities themselves re- 
main intrinsically the same, so long as the original 
urges persist/" In time, such original urges as were 
aroused by the love affair to an unusual pilch will re- 
cede through disuse, if the new environment fails to 
stimulate them. This will be true especially in so far 
as the monastery provides distractions which are inter- 
esting on their own account. Effective inhibitions, too, 
that get set up, will play an important part. 

A further significant set of changes that occurs dur- 
ing this period of readjustment in the monastery is the 
increased integration that accrues to the individual 
from healthful regimen, dignifying responsibilities, 

Our theoretical formulations may or may nm 1><? ;ulei|u:nr to 
explain these phenomena. The writer would conceive them in broadly 
deterministic terms, after the manner of Perry (K9), Curli (14, 
PP< 173, 299, 302 f.), and Hull (51, 51rr), The phenomena, at any 
rate, are real, 

'‘“Cf, the analysis of this process hy Humcr (55, 2SI), 2S.t .tSS) ; 
and the discussion hy Woodworth (133, pp. 17S-I70). The ininv- 
spcctivc constancy of the emotional components lias hem murtl roir- 
cially by McDoiiRall (68). 
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inspiration from line things, improved hedonic tone. 
Also, suggestions from the religious teachings, and bits 
of philosophic insight, may help resolve a number of 
residual conflicts. The net result is an increased ability 
to inhibit the unruly elements of the personality, and 
to live at peace in the new order. 

Nowhere in this general readjustment do we lind 
any real transmutation of emotion or libido. Only the 
shift from one activity to another, and the utilization 
of a certain amount of metabolism for special func- 
tions, approximate the popular picture of sublimation; 
and neither shift nor metabolism seems sufficiently 
libidinous and alchcmistic to justify the misleading 
connotations of the conception we have had before us. 

In line, sublimation seems to reduce a congeries of 
processes. These processes include: limited shift of 
activity; redintegration and reconditioning of emo- 
tional components; release of intentional or purposive 
attitudes through similar volitional situations; diver- 
sion of attention to avoid the habitual irritants of any 
tindesired impulse; the establishment of inhibitions; 
enhancement of hedonic tone, and with it integration 
of the organism, as a result of aesthetic satisfaction, 
social stimulation, and personal success; and elimina- 
tion of con llieis, so far as possible, through suggestions, 
habits, and insights that come from new activities and 
new interests. 



CONCLUDING 8TATKMKNT 


The foregoing’ analysis dues not pretend in finality. 
The effort hits been to present the current psychoanaly- 
tic theory of sublimation, to lest that theory by appro 
priatcly chosen cases, to learn from those eases what 
we can about male sexuality, and to reinterpret "sub- 
limation" accordingly in psychological terms. The 
results of this effort have confirmed rather than revolu- 
tionized the more usual conceptions of psychology. At 
the same time, a number of important socio-cthical 
problems have been touched upon, toward the solution 
of which this study has contributed only certain data, 
not final conclusions. 

The study has not contributed final conclusions for 
social practice, because the data, although significant 
(in the writer’s judgment) (or the theory of sublima- 
tion and for our understanding of male sexuality, have 
very limited application. The conditions of graduate 
life so lack the security and homely rewards which 
every worker desires, that before we could generalize 
as to the best practice wc should have data on 
subjects as superior as these but under conditions less 
hard; for example, where the struggle for professional 
survival has taken place before entering the graduate 
schools, so that the selected few could take their work 
more easily, which condition we saw eased “the sex 
problem" for some at least. Or perhaps graduate stu- 
dents could be trained to take their work more easily 
under present conditions: perhaps, after (lie usual eli- 

[ 9 +] 
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ruination of these who lack effective technique in hy- 
giene and in methods of work, and the care which the 
survivors give to their own efficiency, these men could 
learn to maintain, in Thnreau’s words, “a true integrity 
day by day." That result, though apparently in no 
wise affecting sublimation as a theory, might well affect 
sexual adjustments in practice. 

In particular, for present conditions, no perfect solu- 
tion for the problem of sex in the young adult male 
has appeared. Pending the arrival of the perfect social 
order that never comes, it would seem that any form 
of adjustment must bring with it both advantages and 
disadvantages. ’‘Dreams" appear to fail many mature 
men who have to work hard; “spooning" is a curious 
make-shift, probably not lacking in social and other 
disadvantages; “masturbation" fails to develop the nor- 
mal emotional and social life, if it does not stunt that 
life; "women," and “prostitutes," as “adjustments," 
involve several kinds of deprivation and danger, parti- 
cularly to the women themselves; and early marriage, 
which suggests itself as an alternative, runs all the risks 
of youth ami inexperience. 

Yet, under the conditions, early marriage may he the 
best way. The few instances that the writer has seen of 
married graduate students of the type studied were 
instances of contentment, good work, and good play. 
These few examples support the impression of a dean 
of women in a coeducational college, cited hv Lindsey 
anti lCvans, “that the young couples in college who were 
married were under less strain than other students, and 
that they were far more successful and contented in 
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their work after marriage than before." There is ap- 
parently no danger whatsover of sexual excess in such 
unions. The reports of married men, like the reports 
of those subjects whose adjustment was masturbation, 
arc unanimous on this point. It is the lack, not the con- 
tinued presence, of opportunity for sex expression that 
wastes time and energy. As for the economic factor, 
if it is not true that two can live as cheaply as one, 
it is nevertheless true that two can live as cheaply as 
two. 

Allport’s statement of the case is very convincing. 
"One of the most serious problems of our higher and 
professional education," he says, "is the restlessness and 
distracting influence produced by enforced celibacy 
long after the sexual maturity of the student. Much 
time and energy is diverted from study into seeking 
such sex excitements as chance and a conflict with the 
sense of propriety may allow. If this sexual effort 
could be allied with the goal of scholastic and profes- 
sional attainment, as it might be in some cases by early 
marriages with child-bearing deferred, instead of being 
allowed to detract from serious study, the gain both in 
work and happiness would be enormous.’’ 1 '’ 

Two things seem essential, if such marriages are to 
fulfill their function. One is that society acknowledge 
them and all their conditions. This is necessary, both 
for the spiritual integrity of the young people them- 

1fl Thc citations arc from Lindsey anil Evans (65. i>. 171 - vf. ;iImi 
pp. 176-177, 202, 221-222), ami Allport (3, p, 76), 

As one married graduate student explained simply, when asked 
how marriage affected his work : ’’ll unifies a man.’' 

Cf., however, Note 18, supra. 
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selves and for the integrity of society. From this point 
of view Lindsey’s (65, p. vj formulation -"legal mar- 
riage, with legalized birth control, and with the right 
to divorce by mutual consent for childless couples, 
usually without payment of alimony" has much to 
recommend it. (This formulation, it will he noted, 
does not commit cither individuals or society to the 
expectation of generally transitory unions.) The other 
essential thing is that the individuals concerned have 
some understanding of marriage. This means a sound 
knowledge of sex; hut it means also an understanding 
of marriage as a relation and as an art whose satis- 
factions and responsibilities include much more than 
sex. It means .some knowledge of the ground covered 
hy the Hinklers' (5) honk, fur example. 4 ' 

Kmphatically, the findings of the present study pro- 
vide no apology for license. The psychology uf re- 
straint and expression, of ‘‘repression'’ and “catharsis," 
is very complex, and has scarcely been touched upon 
here. That perpetual hunger leads to a morbid interest 
in hunger’s satisfaction is dear enough; but that unreg- 
ulated and egoistic gratification of appetite prevents 
morbidity does not follow at all. One of the most dint- 
cult types of patient with which the psychotherapist 
has to deal is the individual who knows no more than 
his immediate self-interest, who has no perspective of 
values, and who comprehends no relation of himself to 
the social order. People who feel “emancipated" 

^Jrifr in dir n,?inr tnmuvfimi k dir Hinlrlrpi 1 flisi’iissiwi of 

rmmutcc (f>). IVll (17, pp. .UN ff*. Kd ff.) Kxncr (28) 

ii excellent nil the *r\nul %iilr. llarri* (4,1*0 ilrvrln|is t hr idea of 
personal rrhriiHidiip. 
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enough to enter freely upun sex experimentation, with 
the result that they find themselves ensnared in various 
sorts of dissatisfaction, are significant cases of failure 
to organized life, 

Professor David Camp Rogers, who as a psycholo- 
gist has been consulted by persons of various ages about 
emotional and social adjustments, writes: 

“It is a iiniijue characteristic of tlu: human race that 
in this species sex excitability and the capacity for sex 
activity are present almost continuously after maturity 
and are prolonged considerably beyond the years of 
child-bearing. It is improbable that a feature so elab- 
orate and so strongly established can have developed 
except through connection with some important biolo- 
gical advantage. The general advantage in tlm case 
is evidently related to the prolongation in the human 
race of the period during which offspring arc depend- 
ent on parents for food, protection, and training. The 
intense and pleasurable emotions of sex tend to develop 
and perpetuate an attachment between two mating 
individuals and to reenforce the motivation for work 
done and sacrifices incurred by cadi in connection with 
the other and with their family group. Through the 

«C/. Del! (17, pp. 77-80), 

Hamilton has reported, somewhere, several iiurirsiinp, rvamptes 
of this sort of unhappiness. Ollier cases are tlm-rilml hy Limkry 
and Evans (65, pp, 36-42), Cf,, similarly, Nnnnaml ( K S ) ; M;iyi> 
(74, pp. 422-423); and Lippmnnn (66, pp. .102 ((.). \\V \tA\r [rj 

remember too that “the difficulties in arijiisfnirni Ui lark of nfi'miun 
and to the upsetting effects uf the sr,\ drivr at Uu |i|iyMuliu' t ic;il Irvrl 
may be occasioned nunc by lack ill ability in avdun rrl;oi\r values, 
to judge fairly one's differ emirs *ri an racii brliavinr, 

and opportunity, tltttn hy ImtummVuis ul actual eniufinuaf and phy^in- 
logical needs 1 ' (Presum, 02* 7M). 
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entire period of history, so 1 infer, sex emotion, opera- 
linn in family relationships, has been one of the great 
factors in the work carried out hy each generation for 
the next, ami in group ambition toward progress. 

"I have personally deplored the part that psycholo- 
gists and s.urinlogiM'* have played, in reviving as fea- 
tures of an avowedly scientific point of view (though 
it is unsupported by new evidence), the to me falla- 
cious sophistries of I Jreck thinkers which hold that 
since every purpose lias certain relations to the indivi- 
dual mind no purpose is more altruistic than any other, 
ami that since pleasures and displeasures have a part in 
the development and consequences of all purposes, all 
purposes are in an entirely equal degree purposes aim- 
ed at the achievement id pleasure or avoidance of dis- 
pleasure. 1 have a I mi tegretted the part these same 
groups have taken in i oiitr dinting to the more specific 
popular idea that sex restrictions .ire mostly unrea- 
soned taboos vrhiih should not lie allowed hy intelli- 
gent people to interfere with gratification for strong 
sex impulses. To me the experiment in assuming free- 
dom for sex gratification apart from attachments in- 
tended as permanent, which many in the present gen- 
eration are carrying on, seems mi die whole an extrava- 
gant and foolish one. . . . 

"It is my strong conviction that a considerable num- 
ber of those who have taken this new liberty have got- 
ten into more emotion, if difficulties than they leave 
escaped, ami that there lias been already a large loss 
for social motivation and genet. d happiness resulting 
from (bis i hangc in customs. 

"IVl-.iliillh ( .'IIHIKim. •'Ir.l . ll, Mliiil.uK I xuri (.{Jt, |>i>, .Kill It.). 



100 


GGNIiTlC I'SYCllOUHJY MONOGRAPHS 


Human nature is not set forth fully by psychoanaly- 
sis, nor by this or that extreme “school of psychology,' 11 
alone; and the findings of general psychology run in no 
way contrary to the conclusion of the cthicists that life 
is a complexity of interests, and that living involves the 
integration of these interests, not the satisfaction of 
some through the destruction of others. Thus, although 
the data presented here indicate that the enforced celi- 
bacy of youth represents, in itself, a decrease rather 
than an increase of life, this decrease may be necessary, 
under present social conditions, to avoid greater forms 
of decrease. As Everett (27, p. 32 9) says, “I cannot 
have the experience of being a law-abiding citizen and 
a thief, a servant of ideal causes and a pander to vice, 
a lover of enlightenment and an obscurantist. And 
should I attempt to experience all these modes of life 
in succession, there arc grave, not to say insuperable, 
obstacles in effecting n transition from one to the other. 
It is also to be remembered that the deliberate choice 
not to have a given experience, is itself an experience • 
an experience which, for the total meaning of life, may 
be one of the best and richest.” 

The increasing emancipation from taboos of unrea- 
son demands at once a wise conservatism in practice 
and a deeper understanding of good and evil. This im- 
plies an appreciation of scientific ethics as a human 
enterprise of the first importance; an enterprise the 
spirit of which appears in Democritus’ saying that "an 
evil and foolish and intemperate and irreligious life 
should not be called a bad life, but rather dying long 
drawn out.” 
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It is the task of the ethic isl to build, from the results 
of all the human sciences and arts, formulae for intelli- 
gent living. The worker in any hraneh of study must 
present his data and the conclusions they suggest, recog- 
nising, in turn, the contributions from other sources. 
One general principle, however, may he urged, coining 
as it does from philosophy, psychology, psychiatry, and 
mental hygiene alike. It is that knowledge, knowledge 
of individual and soc ial fuels, is essential for both indi- 
vidual and social adjustments. To this ancient princi- 
ple the present writer subscribes. Apparently its 
acceptance is growing in our times. We may hope that 
search for knowledge will mean the perfecting of 
theory as well as of fact, in the field of ,se.\ as in other 
fields, always with a view to life as a whole. 
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HO uKNime jwciuilot.v monographs 

fiTunu critique in: la shuumation hut: its MAir>: one 

BTUUE UK QUAKANTK M'lTHH PNS NON ^7.1 K IT'S 

(Kcmmc| 

Pour tester la lltcwrie tie niWiinaiimi rlie-r k* 1 imnip^arev/ a 

clioibi ijiuiraiilc In mimes imHi mariJs lnqur.1* nni etc "ipr-irciinr no limninr' 
lea plus miptriciiM ilci pnnripale* uuivcT'iif * n f»*dr> loprMrm* mmri- 
mines, 1 tltJS hwumes rj»j nil! tie mmi J*»rr (*irn ui I d r ft rp *p««in; 

<iui mj sum Wiiunmp ihldrcnO & I'cMlich'iUf rt doiii plminu* «dd m wii|»li 
ttudquc cfiogc dans vm dmimmc; c( qni "fit rfe rr«pr. f«-» rr annm ijcn 
liomrocs et dcs femmes mnralcmcMl rl mh On a drimfdr ccs 

aujcla an inoyep dc la convci^niiim mdinaiic rt dr lVmmir dn pi*0dcinc. 
Plusieura armecs plus lard mt leur a cru«<r oil qiK»ri ■4m,iirr pjf lr 
courrier. Hans cc questionnaire sinim cliiparAvain, i haqur Miiei .1 dmtnt 
Vin rapport (rape tie sa vie ftcxiicllc, si l\m pent ju^rr mi par la «n r iiii?rc, 
I'iiuilude su)»£i|ih’J)Ip, ei I'rvidwr imnur drs On a nJ*lr»ii 

nilssi tlea rapports UUrinpmih el ilns pr*»^i ,nmnr * TXiirU 'pi.ioi naiifn 
ICn outre, I'invchiigaieur u fait line oiiiiiaimn do fnmmimrmrm inidfrc- 
Kiel, alldeiirjUL'y eslliclirjuc cl sunulc dc ilt.i’jiie h<-linnr tiiir tiTihMiixli non 
precise, main mijcitc im pen mi* f uai« idfjcciilA, cl »nppmrc fur adequate 
pour n'imporcc quelle* grande# rorfelmmn* aver 1,1 ftirMrumtnm. 

I»CM dumu'tii uinntrent unc |>Ci nmrqutfr* ft . r< uii Olnipprmciil 

sc?mel direct dc qticlquc (urine dans um* lc* ru*. I.n bum* dr IV.Juippp* 
mem a £l^, die w J8 pr>wr cciil dca «nijeK dr* rmbomn ip* J oinr* mi "reves”; 
chcx 15 pour cciil, lies carcsjCK OoiiqtK* mi “nUmn hrmruii Ionite*” an 
point d'or^nsme mmtldiat mi prmlain lr *imnncif dr (a unit 6uiv t inic; die/ 
63 pour cent, Ja mnslurbatmn; rlic/ H juuir iml, tic* piu*hino»; n rlic/ 
13 pour cent, dc» fonmcn auirca ipie pmsiitucr*. I. a plnptui ilc mu dmu 
fc scul dchnpperneni Evident a crc do drnkdrms fio« turidp * itfii if(r d»in* 1c 
groupe lc plus jeuiu <21-25 nru), cl yumu* n'unt rir (fail* It Kimipc ic 
plus agfi (32-38 ans). On emuiderc lr* divert fiirmti de I’adiiiMrnicm 
cn qudque d6tui). i,c pelil immlire rlc t a* im liu d,im IVmdr nr irimif rem 
pas de relation slgniliante cmre le type de Vinnfrci pioIrtMumirl h rrlui <ln 
iVqhappemcnt scxtid; 1 cb csiimatiuiiH dc la ftiipcrinriuS den lu.mmr* n'mii 
pa^ dc eorrdatiuiu inverses nvee Itt maiiicrc ditcMr dr IVihappruicm 
seicuel; et le sexe ct h vigueur g^n^ralc nemtOcnt tiisni ic* plutul ipi'au 
cornrairc. 

On inchit un rapport cornparaiif Incn (pit; mm pr^isrmmt cnrnparalde 
stir environ iroia cems nmincs ct prcirps, nlitenu dc Irur dirmicin Mpiiitucl. 

L’flnioar scxiiel jre;idde eire wne rumldrinkun dVlcrirrur* um t it farce* fjiii 
peuvent FonQiiormci de diverges mnniereH. Qmiiul on examine la "*ul>liina- 
t[oiV' ellc nemldc ne reduire i un grmipc dc priHr-Mu: un rlianncmcru 
Umitfi de I’activice; unc rdnUgmtion ci up rcrundiiiimiiemem de* mm- 
posantB imotlfs; 1‘cchappement tics auiimUn imcntinnnrllr* mi tlcliliir^cH 
mi maycn tie scirddaliics niuiatiunn vnliiivcs; la diversion ilc f altmtion 
pour cvlier leH cxcUantH hnbitucls dc luulc liujuiUinn nrm de»irec; IVnililiftsc- 
ment dc B iuliibUions ; la croissant c tin lomis hddmdquc n aver ccla 1’in- 
l^grntion de I'organisme, cmuuhc r4s»lint dc l.i Haikf.uiinri cM } kn <( m \ dc la 
stimulation nocialc, ct du imctis pcnmmicl; et IVliminarinii Ac* rnnlliis, 
autnnt (]uc possible, au inoyen des suggcsiinnn, dc# Muunlt*\ et dr>. iiiini- 
tions qui viennent d'oetivit^s mmvclIcH t\ iniuvruiM. 

Ces tlonn6cs ct ecs coucluHtnns nut dca limitation* {vide mm. On tie pro- 
pose ici anemic resolution pnrfaite du prolil^nc kcxiicI; Idcii que le mariat'.c 
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a nn »Kr r 3 ® DM* I'im rirr la inrillmir l > rmni»fh i mimic i! If 

Jan*. I .H %ir ni^c I Mil'll a?piti <!"- ► "intjiii *ain r*, ( j il'srii cm aver riiiVl- 
iit'rmr nniraV 

J UJ<rP 


1 -INI: KHlJ IK JH H M’W I «J1 HI 11 Vl S HI I MaNVI H\: I 1ST 1’N J TH' 
.smnw; AN VIJ H/lif llnr )IS I MWXPI N PMTH* 
IIIIHAII’IJN’ SMSMUN 

f K>J> ffflf j| 

/nr lNofnui-: der 4 m > -iMuniri uiik Iiri Maimrm wahlic drr 

FnlBflt ft \ irtrr>: out rf }|ri*««' i f r M Atm'f dir ftl ihfru KLv^cO ill drll Jirr- 
viti ra^finUirn Ainrnlt^iji^Iirn PuivM nlaHrli mlrr 1 A » ri nf ^ > hiilri) fpioJr^ 
'inral mIih*iUi frln li^li mlri p»v 1 1 b**ltiirn Mamlm; die anih im Spm 
millr ln«.i ^ Vh "flir y t M 3 r^al T waim; dir ImJiiitfr r<lltrlinlir Innrif urn 
mid in virfm laffni |frt;4f“iti.;rpi rirtir*rn; mid dtr ifl riliin'TiM 1 urd *»»- 
Haler JkHrlmutf w-fi Mwiliirm p,m) i'r*mn fi*-fl?!irai?irfl oM l:r)irji| iv,irpn. 
Mart Im^in ilri Dntcf uolioii;: nrit i.r^Mndirlirm Clnju. irli nod mil Dailr- 
pmn drr Auf^alr an. jalitr fnhr man liritlltrh mil drr 

(IrilrMiiihiin^ Imt Im Lnnrf dr? 3u irdj> Jir u N;n him m linn,:, Wriin nil 111 
friihrr, mu imili UViir, nimftrrr MrJIimK'nialinrr, oml infirrcm Hnvch 
fi)p[rm;d rvji|*mrj am ilrli liriimdni »\ 1 iiMrilm, ri*milr jrilr VriMirJi"- 
|irr» J in aniriiluid HrriDn nlifj "dn t ir^ Mn hi*lrl'rn, 1 ‘ *1 vviudn* nneh 
rininr Nrll'iilxpii ;o Iinm^rh l iniimprtii\ r irpulM und i|iirihlh.ilivr <Jr- 
^rhln <«rx xlirdnlroj rrlialirh. f j Vnw , i unlnMr dor 

Vrruff )i«|rifn t rirftfMUMui! drr iiifrllrljfifrlJr 1 . tVlIi Ir < r «d fir, r^flirihrlic, imrl 
Munalr r.uijjVril jrdrr Vri nii 1m^«r v«*iii . Dir Amu dhuiljc |i:uiiijp war 
liatuflnh mu a|i|pp*T^iiualiv ; *ir imindr *nli uliri lih riiirm i;rvn»<ru 
iiradn ii»< li iilijrkiivcii l"i4t*;iilirn irnrln, mill vvrir ru rl^Vini-^» Ki«urn 
Kuirrlirhiu^rii mil iJmi Cirai/o ilrr .SuiiliruirimiK wain «i liciulii h ^mi^Nirf. 

D/r Hr/nmfr nir*rM auf rinr VrrbnVuiVu HI 0 ; ?iml in JnVrm 

Kalld >m!i ri ir^riul rinr tlirrVlr T,rjmrllr Aii«rlfiii k*i\vri«r (miilrO. Pie 
AumI rm k^fin m war l*r i ilrr VrMin tm|»rr pririr 11 iiarlulirKr Au"llii»^c 

oiler "rrainnp" l»ri IV,' rh»ii«rlic« [ ir|ilm*cH mlrr lulnrhcln ("nfiMiniiiijc") 
hi* 7ur llcrvornififii^; ( IrK-Mom^ finforc ndrr ini I.riufe tic* NfM.iJVi <lcr 
n:irllfolKriiilr!l N;nln; Ipri rA'i M.'iMnihirnuiK; Iiri H^r 1’nMliluicrir, ti ml 
Dr "i 13 f v I nirlil-ltrmliiiiirrrinlr Krinirn. Die Mcbr/.alil defer, ikrcii ciu^cluc 
ilirckt j'cxurlle AiiMlrmkiuciir mm ii.ii hilulirn Au*nii*«rii lirMiinil lie I r n in 
die jntiK^ic C>ni|i|ir (After H\ l»ii 2^ J:ilir«n) v uiitl kridur ^rliiinc tier 
.Tllfsirn Irninir ;m (1J-3H Jnlirr). Dir* ver.xrhinJrfirn J'orfiien «li?r Ajij>:u>- 
MiriK ivrnlon /itinltr'li uiuscmdluh Ite^jirnehtJi. Die Znlil iler 

VcrMirlbiieiMmcn eiKid* kriiir Imlrutemlu Ikviclum^ /wisDu'ii iler An dor 
liernllirlirM IhKTr^en rim'ML’Hs mill 1 It* r Hcxiirllen Ail < n(nH , kswi , i’ii j rillifrr- 
dir K.in/^irdfitmififi rlrr Mamirr in Hemic .inf Olicrle^enheiK (^u- 
|icrii»ri(y) ir^rDrn kviiir umnrkrlirir (invei^e) Korri'lniion mil ilrr Diri'kl- 
licil (ler ^c^ucllcn Amilnirk^ wci«c ; dir ^cxncllc un i die nllnruu-ine Krafi 
(general viptr) *uli ci nc 11 rlirr viHaiiiiueii/iiKclidrcn ah rinamler 
‘'H.t vM irili, 

Kill vrriflrirlirinlrr, nliwolil iiu)ji Krrndi 1 vi’i^ririrlildircr, Mrrif’Jil ipIut 
riwii 3(111 Nfonrhr mid Viirnirr, pier von ill rein lluirlil viilcr rrlmUcn wurdi’» 
win! in drr Hr^niwuiiiv.^ii Unli'iMU'lmim: midurmUiptiti^i. 
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Die sexuclfc Liche aclicint in Vcrtn'mliing von Klcmcnlcri oder Kra/cen 
2ii scin, die mif vcrschicdcnc Wchcn funkiionicrcn kiinncn. I Me "SuliH- 
Inic^unp ), schcinl siclt imcli dcr IJniGiiiichmiK nuf cine Sam ml mu: von 
Vor^iii^en zuruckzuftiUrcn zu Ismcm cine hc^rcri/lc Vcrftchi cluing (limited 
Fphift) dcr TaliRkeU; WicdcrliHck* herons und VYicdcrlirilinutHU? aflcklivcr 
Jlc.shmdtcilc (rcdimcKrntir»j) ami rccumlilmmnK r>f ntmimmil rwitjmnrjit*) ; 
Freilcssirntf aiisichdicher'Odcr Willc/iseiNMcJluifKen durrli aTmlirlir WiUcru- 
ffcletfenhciicn (volitional situations) ; AMeiikuritf dcr AnhricrU.imikcru urn 
die ^cwdlm lie lien Kciziingcn irfccml ciricn ijfU'cminM'hccri Auttirhri i\\ 
vermeiden; ErrichUiiig von UcmuumKcn ; Sicitfcnni^ dcs tinfoiii'i hrii Toinn 
und dainit tier Interne rung dc* OrganWimm iftfoluc der e*tti«'tUrUcn 
Befriedigung, tier sozialcn /'iii.HprDtui^ mid de« jicnunJirhcu Kffnlj'c*; 
und die Fonschnltijnjj von Ktmlliklcn, so wcii wie mbjdirh, dtirrh Sujjge*- 
lionen, Gewoludicitcn, mid Kimicluci) die au^ ncuen TjiiwVciien nml nrurn 
Interesscn liervorspringcn, 

Dicse Hefunde und Folgcrungcri kumicri ntiCfirlrrh tinr einoji licsrJirciifcipfi 
Wert ftaben, Eg wird hie r keitte voNItoimnctic (timing dcs tfCM'hlcrlm- 
problems vorgeschltucch, olnvobl die friific EKe. richliK vemainlcn, vicllcirtii 
am mcisten hclfen wiirdc. Das Lcbcn verlntigl trUcgncning (Zusniumcn- 
wirkung) dcr KcniHrmac ajml dcr I hie re, mi) mil cfhmlicr EjjisirJil, 

Taylor 
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TIIK PROBLEM AND PROCEDURE 

Introduction. Until relatively recently the problem 
of the determinants of hand preference has been 
sketched rather simply. A twofold classificaton of in- 
dividuals— i.e,, into the right- and the left-handed — or 
a threefold one which included an intermediate group, 
the ambidextrous, was considered adequate, while such 
categories of determinants as the hereditary and envi- 
ronmental were frequently viewed as entities. Recent 
studies, however, such as those of Downey (5), Hein- 
lien (7), and Ojemann (11, 12, 13) have already in- 
dicated that there are kinds and degrees of preference. 
Conflicting findings suggest also that the large cate- 
gories of alleged determinants designated as experi- 
ential, or environmental, and hereditary apparently 
need further exploration and probably division, if our 
knowledge is to be advanced very far. The effect of 
method of measurement upon the pattern of the results 
is still another issue that has come to the fore and with 
it the question of what is implied by the term, 
"preference." 

The Problems . The present study has attempted to 
approach some of these problems by noting the manual 
choices in a large number and variety of standardized 
situations of a group of about 200 college students. It 
has had among its specific concerns such questions as; 
(1) the form of the distribution of hand-preference 
scores variously obtained; (2) the correlation between 

UZl] 
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indices of handedness based upon different types of 
activities; (3) the relative representativeness, as far as 
manual behavior at large is concerned, of performance 
in certain specific situations; (4) the divergences with 
respect to degree and pattern of hand preference shown 
among groups of individuals differing in sex, college 
major, family, instruction, accidents to the hands, 
speech difficulties, anti side preference exhibited 
among certain bilaterally-placed body members other 
than the hands; (5) the relation between various esti- 
mates of hand preference and measures of factors al- 
leged by one or another author to be major determi- 
nants of manual choice; (6) the consistency in various 
tasks of the choice with respect to hand; and (7) the 
feasibility of substituting for a performance test a ques- 
tionnaire covering the same tasks as the former, i.e,, the 
reliability and validity of a questionnaire. Compari- 
sons have been made between hand-prcfcrcnce scores 
based upon activities of different types among which 
are those differing: (l) in the degree to which it is 
probable that formal instruction regarding the manual 
member to be used has played a part in their develop- 
ment; (2) in the equality or inequality of opportunity 
offered each hand for playing the dominant role; (3) 
in the amount and kind of simultaneous activity occur- 
ring in the two hands; and (4) in the degree to which 
correlation exists with preference trends exhibited in 
groups of activities. 

Subjects. The subjects employed in the major part 
of the study were 201 undergraduate students regis- 
tered at the University of Texas in 192H, These ranged 
in age and major field as shown in Table 1. With the 
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exception of 43 pairs of sibs, the S's were selected more 
or less at random from the undergraduate body, in 
that all of the students in certain courses in education 
and psychology were enrolled in the experiment. The 
education courses probably attract a more varied as- 
sortment of the women of the campus than do any 
courses other than the Knglish. Some introductory 
courses in business psychology were chosen to furnish 
us S’s not only because their personnel is largely male 
and because these students are representative of rather 
diverse occupational interests, but also because the 
course is one of a very narrow group from which all 
university students arc required to elect one. Although, 
as is clear, wc made an effort to sample widely the 
student body, we now feci that a larger percentage of 
science students, as well as a substantial number of in- 
dividuals representing groups as diverse as musicians 
and engineers, would have contributed to the study. 

Administering the Tests. The students knew nothing 
of the details of our objectives in the experiment other 
than that it dealt with the problem of hand preference. 
Some were, of course, hand-conscious while they were 
performing; but this difficulty was reduced to a mini- 
mum by requiring the S’s to proceed very quickly 
through the series of 1 05 manipulations. The fact that, 
after the general procedure and the task of recording 
had become more or less routinized, the performance of 
the 105 tasks did not take more than half an hour attests 
to the lack of opportunity for any great amount of 
meditation on the matter of choice of hand. 

Experimenters. Four experimenters collected the 
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^ la ta- Heforc the major experiment began, these were 
(rained f<ir uniformity in procedure by being given 
specific written directions concerning each nctivi Ly and 
by practicing on each other under the author’s super- 
vision untiJ aJI but very minor differences in method 
were eliminated. The experimenters were, with one 
exception, graduate students in educational psychology 
ami were familiar with the necessity for accuracy and 
uniformity. 

Selection of the Tasks. The tasks were selected with 
a number of considerations in mind. (1) We wished 
to sample a wide range of familiar manipulations as 
well as (2) to include most of the tasks employed by 
one or another of previous experimenters as diagnostic 
of hand preference. (3) Since manual activities may 
involve essentially one or both hands, it seemed desir- 
able to investigate hand preferences in both of these 
types of situation. (4) As we were concerned with the 
problem of the effect of instruction on manual prefer- 
ence, we selected some activities in which the S' s were 
likely to have received specific instruction and some in 
which they were not. (S) Surmising that degrees of 
hand preference might be more readily revealed by the 
consistency with which a given hand was used in the 
face of certain handicaps than by the number of times a 
given hand was preferred when both were offered equal 
opportunity for playing the dominant role, we ar- 
ranged for some tasks which presented a position hand- 
icap with respect to each hand as well as some in 
which the spatial determinants as far as the hand 
choices were concerned were apparently equal. 
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The Nature of the Tasks. The inanipu lotions each 
S performed and the classification of activities wc 
adopted are described in the questionnaire on pages 
127-135, which, like the performance tests, was given 
to all S's. In this latter the M’s were merely told to 
perform all the operations about which they were ques- 
tioned in the questionnaire. In Part 1, for instance, 
the followng directions for the various items were 
used. "Tic this sash around your waist, making a 
double bow-knot in front, 2. Deal these cards into 4 
piles. 3. Set this mouse-trap. 4. Pretend to play 
this ukulele. 5. Catch this ball with both bands, cov- 
ering it with one. 6. Pretend to shoot this arrow. 
7. Pretend to shoot this gun. 8. Strike this ball 
with this club. 9. Try to strike this ball with this bat. 
10. Tic this tic in a fore-in-hand." 

Labels. The series included in Part I wc shall des- 
ignate, for convenience, "bimanual taught"; in Part II, 
as "bimanual untaught"; in Part III, as "unitnanual 
taught"; in Part IVA, as "unimanual untaught— equal 
opportunity"; in Part IVB, "unimanual untaught - 
handicap offered"; and in Part V, as "side preference." 

Scoring . The score on any group or combination of 
groups of tasks will be given in percentage terms, in 
order to facilitate comparisons, and in terms of the 
right bias. In other words, a score of 70 on the biman- 
ual untaught activities means that in 7 of the 10 
activities the right hand performed presumably the 
more skillful manipulation. A similar score on the 
unimanual taught activities means that in 70% of the 
tasks the right hand was chosen to do the work. 
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GENERAL QUESTIONS 
Part A 

L Name . . ... Date . . 

Srx Age - . . . Year in Colley 

Major Class 


Encircle t hr word nr figure in each of the following questions 
which, in your ease, licst answers Hie question. If answers arc not 
provided for checking fill in tlic blanks, 

2. At what age did you learn to talk ■ — i.e., have a vocabulary of 

three words? Months: 6 7 8 9 10 11 12 13 14 15 16 17 18 19. 
If you learned to talk at an age later than 19 months indicate 
tire month here. 

If you have never been told when you learned to talk or that 
you were slow about it, put a cross here. 

3. Have you ever had any of the following speech difficulties? 
halting, stammering, stuttering, lisping, indistinct speech, 
aphasia, hesitation 

( Jive the age of onset and cessation of the difficulty 

4. Were you ever left-handed? YES NO 

If so, Mate at what age 

I low long did this last? 

5. Have you had to he trained definitely to use your right hand? 

YES NO 

6. Have you ever had any accident to your hands or arms that 
prevented you from using them for two weeks or more? 

YES NO 

7. Arc you confused frequently in distinguishing right from left 
in the situations listed below? 


(i. 

Military 

or gymnastic drill 

YES 

NO 

b . 

Waiting 

on table 

YES 

NO 

c. 

Driving 

a car 

YES 

NO 


8. Encircle either a y b x or c below to indicate how you learned to 
distinguish your right hand from your left. If your method was 
different from those listed, describe it in the blank d, 

a. Direct apprehension of difference 

b. Kinncsthctic cue (hand that writes, holds spoon, throws, 
is offered in shaking hands, etc.) 

r. A i bilrary and visual cues (warts, ring, scar, way a house 
or loom faces, etc.) 
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9. Which of your hands do you believe is the stronger? 

RIGHT LEFT 

10, Have you ever had any eye disorders? YES NO 

If so, wluit kind? ... . 

In which eye? 

How long did this last? 

11, Did you at any time in vnur life write or tend to write minor- 

script? YES NO 

12, a. Arc there any left-handed persons in your immediate family? 

YES NO 

If so, encircle the word indicating the relationship; and 
in the case of brothers or sisters, indicate the number. 

father, mother, brother sister ... 

b. If you have any left-handed relatives of the degree listed 
below, encircle the degree of relationship in which this is 
found and indicate after each item the number of cases, 
Maternal grandmother Maternal grandfather 

Maternal aunts . . Maternal uncles . . Maternal first 
cousins 

Paternal grandmother Paternal grandfather 

Paternal aunts , , . , Paternal uncles . , . , Paternal first 
cousins 

Part I 

Put a circle around the R or L (ONE ONLY) found in the 
right-hand margin following each item to indicate whether you 
prefer to use your right or left hand in the activity described. It is 
understood, unless otherwise specified in the description of an 
activity, tlmt the object which you arc to pick up before manipulat- 
ing it has been placed directly in front of you and equidistant 
from both hands. 

L In tying a sash around your waist (a double bow-knot 
tied in front), which hand docs most of the manipu- 
lating? R L 

2. With which hand do you distribute cards when 

dealing? R h 

3, When setting a snap mouse-trap, with which hand do 

you prefer to pull back the spring? R L 

4, When playing a ukulele, with which hand do you 

prefer to strike the strings? R L 

5. When catching a hall with both hands, which hand do 
you use to cover the ball ? 


R L 
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6. When shooting with a bow and arrow, with which 

hand do you prefer to pull back the string? R L 

7. When firing a rifle, with which hand do you manipu- 
late the trigger? R L 

8. When golfing, which hand do you have nearer that 

end of the club which strikes the ball? R L 

9. When batting a baseball, which hand do you have 
nearer that end of the bat which strikes the ball? R L 

10. When tying a slip (forc-in-liand) tic around your 

neck, which hand docs most of the manipulating? R L 
Part II 

1. When sweeping, which hand do you prefer to have 

nearer the upper end of the broom? R L 

2. When mopping, which hand do you prefer to have 

nearer the upper end of the mop? R L 

3. When boring a hole with a brace and bit, which hand 

guides the metal handle? R L 

4. When using two hands to raise a large window, which 

hand does the most work? R L 

5. When opening an umbrella which j'ou arc holding, 

with which hand do you prefer to manipulate the 
clasp? R L 

6* When rubbing clothes which you are washing, which 

hand docs most of the work? R L 

7. When running a tape through the hem of a laundry 

bag, which hand pushes the bodkin? R L 

8. When fitting a square of paper into a slightly largcr 
squarc ruled off on a sheet of paper, which hand docs 

most of the adjusting? R L 

9. When you clasp your hands, which thumb is on top? R L 

10. When applauding, which hand is uppermost? R L 

Part III 

1. When lifting meat to your mouth after cutting it 
with a knife, in which hand do you prefer to use the 

fork? R L 

2. With which hand do you prefer to write? R L 

Write "Four score and seven 11 with your left hand. 


Now write the same with your right hand. 
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3. If both hands arc free, with whicli (hi you prefer lo 

wave good-bye? It L 

4- In which hand do you prefer to hold the needle when 

sewing? R K 

5, When you arc threading a needle, which hand dors 

most of the adjusting? R K 

6. In which hand do yon prefer to hold a tennis racket 

when playing tennis? It h 

7 * Which hand do you extend when you shake hands? It 1/ 

8. If both hands arc free, with which hand do you prefer 

to hold the spoon when eating soup? It L 

9, With which hand do you prefer to hold i\ wire egg- 

beater when beating eggs? It L 

10. With whicli hand do you prefer to throw a ball? It K 

IK When playing jacks, with which hand do you prefer 

to play? It K 

12. With which hand do you prefer to throw a spinning 

top which you have wound with a string? It K 

13. With which hand do you prefer to shoot marbles? It K 

14. With which hand do you prefer to hold the spreader 

when buttering bread? It h 

15 1 With which hand do you prefer to receive food passed 

Lo you from your left? It h 

16. When cutting a piece of paper, in which hand do you 

prefer to hold the scissors? R h 

17. When holding a bonk, with which hand do you pre- 
fer to turn the pages? R L 

18. When drinking water from a glass, with which hand 

do you prefer to hold the glass? R L 

19. With which hand do you prefer to turn a faucet? R K 

20. With which hand do you prefer to place the stamp on 

an envelope? R K 

Part IVA 

K When driving a nail into a flat hoard that is directly 
in front of you, in which hand do you prefer to hold 
the hammer? R L 

2. In which hand do you prefer the conih when you cmiili 
your hair? 


R I 
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3. In which hand (lo you prefer to hold the toothbrush 

when you brush your teeth? R L 

4. In which linn cl do you prefer to hold tile brush when 

you are brushing your clothes? R L 

5. In which hand do you prefer to hold a mirror when 

looking at yourself ? R L 

6. When stroking your chin, which hand do you prefer 

to use if both hands arc unoccupied? R L 

7. With which hand do you prefer to push your hair 

back from your forehead, if both hands are free? R L 

8. On which hand or in which pocket do you wear your 

watch? R L 

9. With which hand do you prefer to take hold of a 
pitcher standing with its handle to your right when 

you arc to pour creanrt on your cereal? R L 

With its handle to your left? R L 

10. With which hand do you prefer to hold the knife 

when you arc peeling an apple? R L 

11. When washing dishes, with which hand do you prefer 

to hold the dishrag? R L 

12. With which hand do you prefer to pull a cork from 

a bottle ? R L 

13. With which hand do you prefer to strike a match on 

the bottom of your shoe? R L 

14. When raising your hand in class, which hand do you 

tend to raise? R L 


If you do this for any of the following reasons, check 
the reason: Prettiest hand, ling-hand, unscarred or 
uninjured hand. 

IS, In carrying books when both hands arc at your service, 


with which hand do you prefer to hold the books? R L 

16. In carrying books when you have an umbrella in one 

hand, with which hand do you prefer to hold the um- 
brella? R L 

17. If a handkerchief is dropped directly in front of you, 

with which hand do you prefer to pick it up? R L 

18. When you blow your nose, with which hand do you 

prefer to hold the handkerchief? R L 

19. With which hand do you prefer to turn n key in a lock 

if both luuuU ate free? R L 
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20. With which hand do you prefer to put pegs into a 

peg-board ? K h 

21. With which hand do you prefer to drop letters into 

a slot in a small mail box? R 1/ 

22. With which hand do you prefer to shift the weights 

nil the scale when you arc weighing youisdf? R L 

23. With which liand do you prefer to pull down a cur- 
tain ? R L 

24. With winch hand do you prefer to wind a watch? K L 

25. When brushing trash into a dust pan, in which hand 

do you prefer to hold the brush ? R L 

Part IVH 

1. On coming into a room which has a light switch for 

a central light at your right, with which hand do you 
prefer to turn the switch? R L# 

On leaving the same room, which hand do you prefer 

to use for turning ofT the light? R L 

2. With which hand do you prefer to close a dixir that 

opens to your left as you enter a room? R L 

3. With which band do you prefer to turn a door-knob 

which is at your right? R L 

At your left? R L 

4. If both hands arc free, with which hand do you prefer 

to pull toward you a light-weight chnir which is fac- 
ing you and at your right? R L 

At your left? R L 

5. With which hand do you prefer to reach for n book 

placed at your right? R 1/ 

At your left? R L 

6. With which hand do you prefer to pull open a 

drawer winch is at your right ? R I, 

At your left? R I, 

7. With which liand do you prefer to grasp an object 

moving in a plane at your right? R L 

At your left? R L 

ft, With which hand do you prefer to hold a glass to 
receive water if the person who pours it is at your 
right? R [, 

At your left? K \ J 
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9. If both hands are free, with which hand do you prefer 
to insert a straw into a bottle if the straw is offered 

to you from the right? R L 

From the left? R L 

10. With which hand do you prefer to lift to your left a 

packed suitcase which is resting at your right? R L 

To lift it to your right when it is resting at your 

left? R L 

11. If both hands are free, with which hand do you 

prefer to carry a parasol to shield yourself from the 
sun or a bright light which is coming from your 
right? R L 

From your left? R L 

12. If both hands arc free, witli which hand do you pre- 

fer to hold a washing when you wash your right 
check? R L 

Your left cheek? R L 

13. With which hand do you prefer to fan a person sitting 

at your right? R L 

At your left? R L 

14. When tile buttons on a coat you arc wearing are to 

the left and near the neck and you arc given one 
hand to use in buttoning them, which hand do you 
prefer? R L 

When the buttons arc to the right and near the neck, 
which hand do you prefer? R L 

When the buttons are to the left and near the waist, 
which hand do you prefer? R L 

When tile buttons are to the right and near the waist, 
which hand do you prefer? R L 

15. With which hand do you prefer to whisk a thread 

from the right shoulder of your coat? R L 

From tlie left shoulder? R L 

16. With which hand would you prefer to remove a par- 

ticle of paper from the right side of your bead while 
looking in a wall mirror? R L 

From the left side? R L 

17. If both hands are free, with which hand do you pre- 

fer to shade your eyes from a bright light that is com- 
ing from your right? R L 

From your left? R L 
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18 . With which hand do you prefer to poll off your right 

shoe when you arc sitting clown? K 1/ 

Your left shoe? R \* 

19. With which hand do you prefer to wipe your right 

eye when it is tearing? K 1/ 

20. With which hand do you prefer to place a clothes- 

pin on the left edge of a towel hanging on a clothes- 
line? R L 

On the right edge? R L 

21. If you spilled a drop of ink on your paper while 
writing with your pen, in which hand would you hold 
a small piece of blotter to absorb the ink if only one 

hand is to be used on the blotter? R h 

22. If you have made a mistake while writing on the 
blackboard, with which hand do you prefer to erase 

it? R L 

23. When fighting, with which hand do you prefer to 

wnrd off blows directed toward your right? It L 

Toward your left? R L 

24. When you have a bucket of water in one hand, with 
which hand do you prefer to hold on to the rungs 

of a stepladder ns you ascend it? R l. 

As you descend it? R L 

25. When holding one end of q rope and turning it for 

someone to jump, with which hand do you prefer to 
threw the rope when throwing toward your right? R L 

Toward your left? R h 

Part V 

1. Over which shoulder do you hold the bat before 

striking? R L 

2. When pirouetting, in which direction do you tend 

to turn? R L 

3. a. Do you prefer your left eye or your right eye for 

sighting? R L 

Do you have no preference? YES NO 

b. With which eye do you usually sight when using 

a microscope? R ], 

Can you use your non -prefer red eye in a micro- 
scope? YES NO 

c. Try the following experiment : Use a. small 
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finger ring, holding it at arm's length, and en- 
circling a small object a few yards away. Keep 
the same lie ad and eye position throughout the 
experiment. Close your right eye. Check what 
happens. 

( 1 ) No change 

(2) King moves to right of object 

(3) King moves to left of object 
Re-focus. Close your left eye. Check what 
happens. 

(1) No change 

(2) King moves to right of object 

(3) Ring moves to left of object 

Repeat this until you are confident of tlic accu- 
racy of your Teport. 

4. On which foot can you balance your body's weight 


the better? R L 

5. On which side do you prefer to sleep? R L 

6. When sitting with legs crossed, which is usually the 

uppermost leg? R L 

7. Against which shoulder do you prefer to hold a gun 

while firing? R L 

8. If you arc told to roll your tongue, in which direc- 
tion do you roll it? R L 

9. When cracking a peanut with your teeth, which jaw 

do you prefer to use? R L 


10. If you were told to listen to the ticking of a watch 
which was held behind you at such a distance that 
you could barely hear it, which car would you prefer 
to turn toward the watch in order to hear more 
effectively? R L 

General Criticism of the Tasks . The tasks in- 
cluded in Parts I, II, III, and IVA, with two minor 
exceptions, i.e,, Part III, Item 15 and Pare IVA, Item 
9, when they involved the handling of an object, were 
so planned as to require the S to pick up the object 
himself after he had been placed squarely before it 
by the Ii, This method of equating opportunity for 
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the two hands is not irreproachable, since no very 
minute measurements were made and no effort was ex- 
erted to control in great detail the set of the body. Es- 
pecially conspicuous, moreover, was our lack of control 
in Part I, Item 3, where it was difficult with our skill 
in throwing a ball to direct it exactly to the middle of 
the S; in Part IVA, Item 22, where, although the 
weights were placed in a central space, the direction of 
their movement was a function in part of the weight 
of the person on the scales; and in Part IVA, Item 
7, where it was apparent that eacli S did not reach 
when the approaching object attained a particular dis- 
tance from him. 

Criticism of the Tasks Involving a Position Handi- 
cap. The tasks included in Part IVB, as has been in- 
dicated, are those designed to offer first a position 
handicap and then a position advantage to each hand. 
The position factor we attempted to keep reasonably 
constant with respect to the objects involved in the ad- 
justment; but it is questionable whether the exertion 
involved in a reach covering a certain absolute distance 
on the floor was not considerably at variance for the 
tall and short or for the long - and short-armed persons. 
We noted, moreover, as the experiment progressed, 
that the degree of inconvenience could not he inferred 
directly from the distance between the 8 and the initial 
placement of the object. Some S’s seemed to prefer the 
crossed-arm technique. 

A study of the items in Part IVB showed that of the 
19 adjustments in which we had assumed the right 
hand to he favored in position, 4.90 limes on the aver- 
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age (sigma dist. = 2.37) the right hand was used and 
4.10 times, the left (sigma dist. = 2.37). When the 
position advantage was supposedly with the left hand, 
the right hand was employed 11.22 times on the aver- 
age (sigma dist. = 3.44) and the left, 7.78 times (sigma 
dist. = 3.44). These findings and those of Table 12 
suggest that in a few cases at least — Items IS a, 18a, 
21a, 24a — we were probably incorrect in our diagno- 
sis of what constituted a handicap or advantage. 

Bimanual vs. Unimanual. Comment is in order at 
this point concerning another debatable point in our 
procedure, i.c., our classification of tasks into uniman- 
ual and bimanual. This we recognize to be arbitrary, 
since all activities are, in a sense, bimanual. The so- 
called inactive hand is always doing something and 
probably has more influence upon the manual Gestalt 
than we suspect. For purposes of study, however, we 
designated an activity as bimanual if both hands were 
involved in manipulating the same physical object. It 
was considered that an activity was unimanual, at least 
as far as the central object of the adjustment was con- 
cerned, when one hand was occupied with nothing in 
particular or with another object, Of course, in the 
latter case the scoring for hand preference was based 
upon the hand employed in the manipulation requir- 
ing the most skill. 

Difficulty in determining the hand engaged in the 
most skillful adjustment was occasionally experienced. 
In brushing trash into a dust pan, for instance, atten- 
tion was centered on the brush, as we were of the 
opinion that a strongly right-handed person would 
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hold the brush in that hand. Wc did discover, how- 
ever, that there were a few eases in which the 8 ap- 
parently performed the more delicate coordinations 
with the object least expected to elicit these. In the 
case of certain bimanual tasks this difficulty of deter- 
mining which hand directed the activity was espe- 
cially troublesome. We question, accordingly, the 
validity of the procedure which designates arbitrarily 
as the dominating hand that which is near the active 
end of the instrument. An intensive study of the broom 
and mop manipulations conducted at the end of our 
investigation, for example, revealed that of 48 S's, 29 
claimed that the hand farthest from the base of the 
broom did most of the work, whereas in the case of 
the mop, 13 out of 48 made such assertions. Simi- 
larly, we have observed that those expertly coached 
in golf insist that the left hand directs the blow, al- 
though the right is placed somewhat lower on the 
handle of the club. While it is true one may question 
the reliability of the S’s opinions and reports, obser- 
vation of the behavior of the S’s provoked faith in their 
introspections. 

In spite of the crudities and difficulties in technique 
with respect to certain bimanual tasks which we have 
just discussed, we feel that the general patterns of the 
bulk of our results are not grossly disfigured. The 
influence of specific biasing factors we shall attempt 
to evaluate as wc treat our findings in detail. 

Taught vs. Untaught. Our placement of specific 
tasks in the categories of taught and untaught is still 
another phase of our procedure which may be cbal- 
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lcnged. Let it be said that it was not even oar hope 
to discover tasks in which tuition had been received 
by no S. In the case of those activities to which we 
shall refer as taught, each of the experimenters could 
recollect being coached at some time or other with 
respect to the traditional manual choice or the every- 
day situation in which the adjustment occurred seemed 
to be biased in favor of the right hand. Of the series 
designated as untaught, this was not true. Hence, it 
seemed reasonable to infer that, while teaching influ- 
ences were probably not eliminated from the untaught 
nor always present in the taught, instructional or cul- 
tural effects were more emphatic in the latter series 
than in the former, 

Side Preference . Of the validity of some of our 
measures of side preference in non-manual members, 
vve are inclined to be much more dubious than we are 
of those of manual preferences, since the former are 
for the most part based on a single or a limited num- 
ber of samples of the behavior of the member. 

General Personal and Family History. In addi- 
tion to data concerning eye and hand preference, it 
seemed well to gather for each S such information as 
a questionnaire could yield concerning the number 
and degree of relationship to the S of the left-handed 
relatives, the S’s experience with speech difficulties; 
incapacitating accidents to eyes, hands, or arms; the 
amount of coaching regarding choice of hand that had 
been received; and the case of identifying right and 
left. The possible significance of most of this infor- 
mation i9 obvious. 
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A. Pl-Kl'OHMANCI-: TI’RT 

Introduction . Before proceeding to a discussion of 
various relationships involving ihe measures of pref- 
erence we have obtained, it seemed well to examine 
our tools in detail, to question their validity, relia- 
bility, internal consistency, etc., and to consider such 
theoretical issvics concerning the nature of handedness 
as the test results in and of themselves enlighten. 

Validity of the Performance Test- (fencral Dmn.t- 
sion , As was suggested earlier in the discussion, we 
may profitably question the connotation of the term 
"preference." Most authors read into the word the 
meaning, “preference as determined by difference in 
the relative skill of the two hands." Some imply the 
difference to be native; some, native or acquired. 
Ojemann (11), for instance, in his investigation, af- 
forded both hands the opportunity of performing the 
same manipulation, their relative skill being deter- 
mined by some criterion such as speed of execution or 
quality of product. Strength of preference was then 
defined in terms of degree of difference in skill. Ills 
method has the merit of being in a high degree objec- 
tive. However, although the generally more skillful 
hand usually engages in the more difficult phases of a 
specific adjustment, strength of preference may lie 
conceived more broadly as the expression of many in- 
fluences , relative skill being only one, though probably 
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the major class. To view objectively, then, the prefer- 
ence problem and to investigate along with others this 
frequently implied determinant, relative skill, as well 
as the problem of the multiple or unitary nature of the 
latter, seemed to us a desirable procedure, 

If preference is an abstraction based upon choice 
behavior, then the devising of a preference index might 
well be accomplished by noting in what percentage of 
a large number of representative manual situations 
each of the hands was selected to direct the more taxing 
phases of the coordinations. The task of validating 
this index, then, would involve merely determining 
the representativeness of the situations, for, as a basis 
of the index, actual performances have been viewed. 
One might make an inventory of the millions of manip- 
ulations in which our hands engaged, classify these 
according to some rational scheme, and then select in 
appropriate proportions a few activities to represent 
these classes, Complete validation, of course, would 
involve checking small samples against much larger 
ones. 

The procedure just outlined is not exactly ours. As 
for many hours we observed the manual activities of 
individuals about us, we felt it was futile to attempt 
to sample them on any frequency basis. Performance 
seemed so much a function of needs and of the con- 
formation of specific circumstances. Our compromise, 
then, was to select, with those other considerations in 
mind which we have already discussed in the section 
oil procedure, I OS common tasks which tap varied 
interests and experiences. 
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Correlations — Split-Halves Method, Our group 
scores we have attempted to validate, in a sense, by 
comparing each S*s scores on the odd items in each 
activity group with his scores on the even. Although 
this procedure is not usually looked upon as one of 
validation, it seems not amiss to so view it here, at 
least in a measure, since each task involves a choice 
and the range of tasks is large. Wc may argue that, 
if the samples of activities agree with each other in 
regard to what they reveal concerning individuals, this 
would indicate a fair degree of generalization and sta- 
bility in preference trends. 

The correlations obtained by the split-halves method, 
as well as those for a test double in length, i.e., the 
length of the test before splitting it, as estimated by the 
Spearman-Brown formula, arc given in Table 2. These 
results suggest that the groups of tasks in the uni- 
manual series, in which the object to he manipulated 


TAliLE 2 
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was placed directly in front of the S, measure approxi- 
mately the same thing. The odd and even items in the 
section involving the position handicaps and advan- 
tages arc not quite so well agreed in regard to what 
they indicate concerning an individual’s standing. The 
bimanual scries shows the lowest coefficients. 

It is probable that the lower correlations for the 
bimanual series are due, in the main, to the smaller 
number of tasks in them. When coefficients for a test 
20 items in length — the length of the shortest uniman- 
ual scries — are estimated by means of the Spearman- 
Brown formula, the correlations for the two bimanual 
sections become -h .900 and +.822, respectively. The 
former coefficient is slightly less than those for the 
comparable unimanual series. The fact, however, 
that the coefficients for the bimanual untaught series 
remain somewhat below the others after the correction 
for length has been made, may be a result of a diffi- 
culty we have already mentioned, namely, that of dis- 
covering which hand is directing the operations. It 
is also not only possible, but even probable, that bi- 
manual behavior, especially the untaught, is a function 
of a greater variety of determinants than is the uni- 
manual. 

Intersection Correlations. The split-halves method 
compares the results of operations rather similar in 
type. It will be interesting to study the relationships 
between such samples of preference behavior as are 
represented by the five sections of our test, The in- 
tersection correlations ate given in Table 3; and Lhe 
first-, second- and third -order partials, in Table 4. 
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These make it clear that the various sections are tap- 
ping to a considerable degree the same trait or traits. 
On the other hand, since (1) the odd-even items cor- 
relate to the extent they do; (2) the correlations be- 
tween two tests separated by an interval of two weeks 
are relatively high (Table 7) ; (3) the zero-order in- 
tersection correlations range from +.386 to almost 
+.881 and group themselves mostly between +.60 and 
+.80 (Table 3) ; (4) some of the third-order partials 
still have considerable magnitude (Table 4) ; and (5) 
the intersection correlations corrected for attenuation 
range from +.447 to +.931 ; it seems that there is much 
which the various sections do not have in common, 
rather than that our samples are inadequate or our 
diagnosis inaccurate. 

It is worthy of note that the handicap series cor- 
relates least with the others (Table 3). The third- 
order partials, moreover, show the two bimanual tests 
to correlate to a considerable degree (+.334) when 
what is involved in the unimanuals is held constant; 
and the sections containing the “taught” tasks to cor- 
relate to the extent of .286, when what is involved in 
the “untaught” is held constant. The handicap series 
seems to add least to our total instrument, for par- 
ti ailing out this section affects relatively little the 
second-order partials (Table 4). 

Averages. If our samples of the two types of per- 
formance are at all adequate and comparisons are 
made only between the activities where equal oppor- 
tunity was presumably offered both hands, it appears 
that the unimanual activities command a larger per- 
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centagc of right choices anil show a lesser variability 
than do the bimanual, a result which agrees with 
Ojcmann's (12) conclusions arrived at by a radically 
different procedure from the one we employed. (See 
Tables 5 and 6.) 
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TABLK 6 

Ratios of run Dhtouinces ihitwuhn the Mean Scoris Mark 
by the Total Cikoui* on Various Tvnis of Manipu- 
lation and rnii Probable Krrohs or Tiipsi: 
DrKFJiRUNCIiS — Imrst Piou-ormaNCH Test 

'liiff. * 


Types of mnnipulnium compared 

™-4«rr. 

f >iir. 

i'' t; ditf. 

Rimnnunl Lnuglit anil bimanual untaught 

.61! 

6.31 

10.26 

Rimnnunl Caught nnd unimanunl taught 


6.9 3 

1 0.94 

Bimanual lauglu nnd unirnanual untaught — 




equal opportunity 

,666 

3.38 

5.07 

Bimanual taughi and iminianuil utuauglu— 




h a n d i c n i> olTercd 

.813 

20.93 

25.80 

Himaniinl untaught and unimanual Innghi 


13.13 

15.49 

Bimanual untaught mu! unimnnunl untaught — 




equal opportunity 

.641 

2.9J 

4.57 

Rimnnunl untaught and unimnminl untaught — 




handicap offered 

.787 

14.67 

13.64 

Bimanual Loin 1 nnd unimamial total 

.516 

5.07 

9.82 

Unimanual taught and unimamial untaught — 




equal opportunity 

.396 

10.25 

25.86 

Unimamial taught and unimamial untaught — 




handicap offered 

.718 

27.H5 

3H.H2 

Unimnmtal untaught— ct|unl opportunity and 
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The significance of the difference is not dear. It 
may mean: (1) that, where a choice seems obvious to 
the reactor, the right hand Lends in be favored, or, 
conversely, that he is forgetful of his right-handedness 
in the bimanual tasks and more responsive to con- 
venience; (2) that our criteria for distinguishing the 
dominating hand in the bimanual activities were not 
always adequate; or (3) that other body factors are 
more likely to be influential in bimanual than uniman- 
ual tasks. 

Our check experiment with the broom lends some 
support to hypothesis (2); but Ojemann's corrobora- 
tion of our results by a method different from ours sug- 
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gcsts that ineffective procedure is not by any means 
the total explanation, 

The averages in Table 5 also reveal that in the sec- 
tions labelled “taught” the preference for the right 
hand is stronger than in those sections labelled “un- 
taught” Instruction, then, does seem to have a no- 
ticeable effect upon preference. 

Reliability of the Performance Test — Correlation 
Approach. The stability of hand preference over a 
period of time, i.e., the reliability of the performance 
test, vve attempted to gauge by giving each S two tests. 
Wc, likewise, asked the S’s to fill out two question- 
naires. The performance and questionnaire tests were 
alternated. Between the various tests an interval of 
approximately four weeks occurred. This, it was 
thought, would be sufficient to permit the desirable 
forgetting. As the tests proceeded, it became apparent, 
however, that there was a slight carry-over. 

For the major experiment concerned with the ques- 
tion of consistency in performance, it was feasible to 
use a group of only 50 S’s. These constituted all of 
the members of two classes taking educational psy- 
chology and, hence, were selected only to that degree. 
Two E's, Evelyn Carrington and Will Rivers Shaw, 
conducted this phase of the investigation, each one 
caring for the same number (25) of S’s in all of the 
tests. Since the two E’s were closely supervised and 
worked together intimately, we feel confident their 
procedures were in a high degree similar. 

The results of the correlations between the two per- 
formance tests are, generally, rather high. (See Table 
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TABUi 7 

Correlations between Various Combinations or I’i.rvohm- 
ANCIi ANII QlJKSTIONSAIIlK TliSIS 
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innnipiilalion (201 rmr«) (JO cases) (Wl ease*) (So ca«f*) (SO ra«c<) 

llinoiniul (nu K lll .7V»;'-,.ni7 .829:':.<»l> ,fWlH;.02l .VS'B'MIIII .OIS.- .OI} 

Jlinumial un(au K h( .7I5±/I2A .7H8;*:.iU7 ,H7H;Kfl2J .H7UMU2 .H79:'02l 

Jilmniiiial mini ,8l>7:!:.01f, .87l:'-.l‘22 .9IH-J:.0lft .VBif':,fWj2 .929 

Unimaminl muv'Ut ,98Z±.(KI1 .974:':.<HU .98 J 'MlliJ .9M:«:J|IU 

Unimnminl iiiiiaiiRhl — 

ci|iml oppoiiiiniiy ,86+±.ni2 .9J2:fc.OI2 Wr'VUI .961 h ; .(i07 

Unimonuil uniaiu;hi — 

handicap oUcred .677±.<I2S .801±.OH ,8S7±.02ll .9Jll:':.i|iw .92l:t.llH 

Unimnnin! total ,883±.OlO .948±.fllO .9 12-Jt.OIII .967?: UBS .9J2±.01D 

Hand preference 

total .870:t.0l [ .898±.02l ,9ti2ri;.0fl7 .9;j:>;.fi|l .96S:!:.(I06 


7, Column 4.) In almost all of its sections our meas- 
ure exhibits a reliability sufficiently ureal to justify its 
use in individual diagnosis. All hut one of the sections 
have reliability coefficients above I - { )2 and all but 
two sections, coefficients of T. 95 or above. As one 
might surmise, the activity groups designated “taught" 
called forth somewhat more consistent performance 
than did the “untaught." The unimanual and bi- 
manual activities, on the other hand, did not yield 
grossly different results. If one of these is less reliable 
for total rankings than the other, it would probably 
be the bimanual; but differences in the length of the 
series make any essential dissimilarity seem unlikely. 
It is noteworthy, also, that the tests involving a posi- 
tion handicap showed about as great reliability as those 
affording equal opportunity for the selection of the two 
hands. 

Reliability of the Performance Test- livm-Cani- 
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par is on Approach. Believing that in the face of con- 
siderable variability, as far as performance on indi- 
vidual items is concerned, correlations between total 
scores of various sorts might still be high, we also made 
a study of the number of items with respect to which 
the manual choice failed to agree in the two perform- 
ance tests. Our findings are given in Table 9. It 
appears that, if one views the tests as a whole, about 
one-tenth of the hand manipulations were different in 
the two performances. Among the 20 bimanual tasks, 
6.5% of the time, on the average, the choice of hand 


TABLE 8 

Ratios ov the Differences* hetween the Correlations 
Obtained between tiie Various Performance and 
Questionnaire Tests and the Froiiaiii.e 
Errors of These Differences 


Typo of 
in ampul at ion 

QiPi 

(201 cases) 
and QiPi 
(SO cases) 

Q.1 J . 

and 

PiPi 

Corrclntions comimrcd 

Q.I’i QiP. Q.P. 

and and and 

Q 1 Q 1 QiPi Q.Q. 

Q,P, 

and 

PiP, 

PiP, 

nnd 

QlQa 

Ilimamial taught 

.90 

3.83 

2.57 

2.76 

1.36 

3.00 

1.94 

llimnmial untaught 

1.66 

1.91 

2,14 

1.88 

.29 

.00 

.30 

lJimamial total 

2.3 5 

5.29 

2.27 

1.73 

.53 

4.35 

1.44 

Uni manual taught 
Uuimamitil untaught 

7.07 

.24 

l.U 

1.38 

2.22 

1.55 

.83 

equal opportunity 
UnimnimnI untaught 

+.00 

1.60 

2.23 

.49 

1.35 

.42 

.61 

handicap offered 

2.97 

4.23 

3.26 

2.1ft 

1.39 

2.SB 

1.74 

Uniinaimnl total 

4.61 

1.62 

.28 

.60 

.70 

2.1+ 

1.29 

Hand preference total l.U 

1.07 

3.11 

2.90 

.44 

2.36 

2.68 


•TIicic ratio* may he viewed as minima, as the formula used to compute 
ill (i p,U. (lift, wan y/VJiT+PJtt Although the measures arc correlated 
ami lie nee the formula for the P-li. (lifT. of correlated variables should the- 
oretically have been employed, it was questionable whether our distributions 
had the characteristics which would permit the who of the Pcui swill- Flloi\ 
(5n) formulae for the correlation between correlation coefficients and hence 
the compulation of the term 2r, P./i.iP./f.i. 
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TABLK 9 

Average Numhbr for am Individual and Sigma of thi: IMstfu- 
OUTIONS OK Till; NUMRJ-.ll OK ITEMS IN WlMOl K.NML IIAMi 

Was Not IJsiid in the Tests C'omiurio 


Tc*H 4 ( J M1 pa I C i| 





IMN 

UiUi 


(201 raie^} 

(50 cairn) 

(5ft 

♦ am J 

f 5d 

ranr») 

Type of 


Sigma 

Sigma 


Sigma 


Si gin a 

manipulation 

Mean 

of 

Menu of 

Mr, in 

id 

Mean 

of 



diMri- 

tii -si ri- 


dnt ri* 


dial! i* 



Imiimi 

tin 1 inn 


lull i I nt 


Inilion 

Hinuminl taught 

1.29 

1 .26 

1J6 1.02 

.12 

.Ml 

,H4 

t .nr, 

Ilimanunl untaught 

1.51 

1.32 

1,56 J .18 

.88 

IT'S 

t.nh 

1.27 

JHmamml total 

2.80 

1.95 

2,72 1-91 

Ufl 

1.20 

1.90 

1.96 

Unimnmml |q light 

1.15 

1.28 

1. 12 1.13 

M 

1 04 

-5 ij 

IM\ 

Unimamial untaught^ 








cqunl opportunity 

2.92 

2.18 

2.32 2.22 

1.9 ft 

1,92 

I 82 

1.85 

Unimamial untaught— 








handicap offered 

11.95 

3.11 

11.36 M6 

7.26 

2.82 


-1/13 

Uni manual total 

16.02 

5.27 

11.70 r. 09 

9.S2 

urn 

DM 6 

•UJ 

Hand preference total 

18.82 

6.13 

17.42 7.13 

11.12 

5,38 

1236 

5.76 

was altered in 

the 

second performance, 

ill Cl 

tasks 


designated "taught" being apparently somewhat inure 
consistently performed than the "untaught," The re- 
liability of the di/Terence revealed by this latter com- 
parison is statistically established. The unimamial 
activities showed perhaps a little less unreliability than 
the bimanual, except in the case of the position-handi- 
cap series. Here 14.8% of the time the hand chosen 
in the first performance test was not that elected to 
carry out the adjustment on the second. Hence, it is 
clear, we do have considerable variability in per- 
formance, in spite of the relatively consistent totals. 
As in the bimanual series, performance with respect to 
the "taught” items was less variable than that with 
respect to the "untaught." 
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Homogeneity and Predictive Value of the Tasks. 
A procedure frequently designated as validation by 
internal consistency we have seen fit to employ in ad- 
dition to the methods just described, because of the 
light it might throw on individual items. We do not 
feel, however, that the procedure should be viewed as 
one of validation, for a choice (provided it is correctly 
diagnosed) made in the case of single manipulations, 
whether or not it agrees with the trend shown in other 
items, is still a choice and might well be considered in 
estimating preference strength. Examination of in- 
dividual items should be of value, then, primarily in 
determining the predictive value of the tasks. 

The relationship of the performance on each manip- 
ulation to the score made on the basis of the various 
major groups of activities we first attempted to esti- 
mate by means of the biscrial-r technique. Finding, 
however, that the corrections involved in this formula 
frequently resulted for our distributions in coefficients 
greater than unity, we have, on the advice of Dr. K. J. 
Holzinger, used the Pearson product-moment method. 
This lias given us a series of uncorrected correlations 
which arc probably somewhat too low and the prob- 
able errors of which wc could not compute. In spite 
of these limitations, the correlations may doubtless be 
used safely for indicating trends and in making com- 
parisons when the margins of difference are consid- 
erable. 

Examination of the correlations (see Tables 11 and 
12), all of which arc based upon 200 cases, seems to 
justify the following generalizations and comment: 
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uuNuTic rsvcuoi.onv monuorapiis 


TAHKE 10 

Rblativk Frequency op I)is.-u;w:i:mj:-nt niT\vi:i:v IIano Km- 
ployed in Various Questionnaire and Vi riokmao: Tests 


TrM* i pllipafril 


Type nf 
mnntpnlitiHm 

O-P. 

UrV. 

r,i\ 


(20J fairs) 

( 511 I'auM ) 

( 4rl i air* j) 

140 ram 


per cenc 

per mu 

prr ♦ rut 

prr rent 

Himnminl taught 

1 2.9 

Tl 6 

4 

8.-1 

lli/nonnal im) might 

15.1 

15 (y 

8.H 

IP'. 

IJJ/n/imi.T / total 

1 7.0 

U.fi 

US 

9.5 

UnEmnnunl taught 

5.8 

5.6 

.1.4 

2.8 

Unimnnual untaught — 
equal opportunity 
Unimanual untaught — 

II. 3 

X.9 

7.5 

7.4 

handicap off c red 

24.4 

23.0 

H 8 

1 6.5 

Uni manual lot a 1 

16.9 

is s 

10.3 

11 0 

Hand preference Lot til 

16.4 

15.1 

9.6 

ML 7 


TABLE 11 

Correlations ' 1 nnnviniN VimnwMANn; in the Individual 
Manipulations op tiiii Bimanual Stems and Srmtiis 
Based on Various Cmnui’N or Aunvmis * 

VrOD V CT-i\ I OMEN T -\ I ET II fill 


Manipulation 

number 

Uimaminl 

taught 

Activity 

UmutiuiEil 

untaught 

group* 
Bimanual 
loin 1 

H a ml 

Uimnaimal prelcrenv 
total total 

Pan l: 
hem 1 

H-.lso 

+.193 

-1.293 

+ .1K3 

1 .228 

2 

.617 

.531 

.6U7 

.478 

.504 

3 

.563 

.219 

,425 

.328 

.341 

4 

.590 

.611 

V.I3 

,54 2 

.563 

5 

.SSI 

.260 

.214 

,218 

,2K6 

6 

.4 11 

.268 

.361 

.280 

,299 

7 

.537 

.480 

.sun 

-560 

.582 

S 

.435 

.155 

/JOT 

.138 

.144 

9 

.45 5 

.275 

.385 

.23 5 

.422 

10 

.596 

.483 

.590 

.535 

.561 

Port Us 

Item 1 

— .055 

.111 

.169 

AMI 

.098 

2 

-k!03 

.471) 

.286 

.127 

.204 

3 

.174 

.229 

.236 

,127 

,149 

4 

.437 

.360 

,5 In 

.498 

,56H 

5 

.374 

.438 

MX 

.468 

.467 

C 

.607 

.540 

.498 

.447 

.801 

7 

.<567 

.667 

.745 

-73 3 

.716 

e 

.522 

.597 

,6115 

.485 

.616 

9 

.124 

• 3*3 

.2 ?H 

.115 

.127 

10 

-456 

■66 1 

.608 

.524 

.451 

•Where sign 

ta not given 

it is nmimed to lie positive. 
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TABLE 12 

Correlations n btween Performance in the Individual 
Manipulations of the Unimanual Series and Scores 
Based on Various Groups of Activities- — 
Product-Moment Method 


Mnnipu- 
hit ion 
number 

Activity 
Umirmruinl Unimnmint 
Tint- umnuglit uiitnught 
mnnunl crpinlop- lumdicap 
tnu|;1it portnniiy □ fie red 

groups 

Uni- 

lnanual 

tntnl 

Birmnunl 

tolnl 

Hand 

preference 

tntnl 

I'nrt IU: 

Item I 

+ .597 

+ .537 

+ .461 

+ .590 

+ .439 

+ .55+ 

2 

,B33 

.721 

.537 

.705 

,579 

.695 

3 

.715 

.745 

.462 

.704 

.546 

.690 

1- 

.82+ 

.7+7 

.443 

,695 

,663 

.670 

5 

.595 

.+66 

.232 

-411 

,458 

.419 

6 

.8+3 

.700 

*4+1 

.728 

,663 

.742 

7 

.000 

.000 

.000 

.000 

.000 

.000 

8 

.87+ 

,740 

.469 

-711 

-G63 

.726 

9 

,832 

.7 99 

.454 

.741 

.666 

.746 

to 

,828 

.72+ 

.5+5 

.707 

.647 

.726 

1! 

.787 

,740 

.288 

.670 

.509 

*686 

12 

.82+ 

.750 

.415 

.700 

,600 

.71+ 

13 

,742 

,716 

.447 

.663 

,541 

.669 

14 

.793 

.707 

.434 

.670 

,635 

*686 

15 

,089 

.185 

.246 

.219 

—.016 

.210 

16 

,79+ 

.732 

.424 

-689 

+.603 

.696 

17 

,421 

,305 

.360 

.459 

.392 

.454 

18 

,402 

,+lfi 

.750 

*52+ 

,200 

.490 

19 

,693 

,714 

.443 

.654 

.6+1 

.810 

20 

,88+ 

,851 

.519 

,797 

.675 

.801 

Pfirl IVA: 

Item 1 

+ .868 

.7 IS 

.447 

.6S5 

.712 

.699 

2 

.703 

.873 

.483 

.796 

.772 

,808 

3 

.828 

.786 

.441 

.667 

.6+7 

.661 

4 

.770 

.817 

.454 

.730 

.705 

.722 

5 

,196 

.4 07 

.272 

.327 

.166 

.315 

G 

,3+2 

.+75 

,403 

.462 

.332 

.437 

7 

.315 

.366 

.367 

-434 

.246 

.407 

8 

—.079 

.062 

,006 

— ,002 

— .031 

—.026 

9a 

+ .3+4 

.423 

.309 

+ .40 5 

+ .260 

+ ,243 

96 

,300 

.+37 

.369 

.3 78 

.295 

.415 

10 

,82+ 

.810 

,42+ 

.705 

.678 

.689 

11 

+ .818 

+ .826 

+ ,+22 

+ .759 

+ .725 

+ .758 

12 

.316 

.427 

.334 

.423 

.278 

.+32 

13 

.837 

.769 

*508 

.70+ 

.696 

.725 

14 

.559 

.737 

.492 

.617 

.+78 

.610 

| $ 

— .068 

.080 

— .012 

— .017 

.164 

— .075 

Hi 

+ .175 

.2+6 

- — .0 67 

+ *197 

.21+ 

+ .217 

17 

.439 

,55+ 

+ .466 

,547 

.397 

.591 

18 

.511 

.614 

.■142 

.732 

.538 

.579 

19 

,65+ 

.5 66 

.140 

.231 

.170 

.189 

20 

,865 

.859 

.523 

.799 

.720 

.80+ 

2J 

.748 

.691 

.404 

,619 

-605 

.545 

22 

.329 

,326 

.203 

-29B 

.203 

.295 

23 

,362 

.413 

.151 

,356 

.3+2 

.404 

24 

.453 

.473 

.214 

*845 

.458 

.439 

25 

,846 

.789 

,497 

.762 

.749 

.79+ 
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TAUU-: 12 (continued) 


Muni pu- 
lsion 

Uni- 

U mm anualUnimn nual 

unnnuhi- niirmi^hi 

Uni* 

Iliinanual 

Hand 

nurnlicr 

manual 

equal np« 

hrmdirap 

manna) 

MIR* 

jtfrirrrnrc 



IKjrumiiy 

offered 

1«ia* 



Part 1YH; 

UcOl I <7 

.198 

.237 

.314 

jnO 

AfA 

,293 

1 h 

.166 

.173 

.401 

,314 

.112 

,277 

2 n 

.239 

,.?80 

.326 

,Ui6 

.Oft* 

.289 

3 a 

.316 

.3 5* 

+19 

-445 

,2Ul 

.367 

W 

,061 

—.002 

.205 

.10! 

,027 

• 176 

4n 

,39 V 

+ .418 

.356 

.411 

J4t 

.414 

U 

.197 

220 

.4 5 7 

.375 

.227 

.321 

5 a 

.336 

.397 

,293 

.10 f, 

.24 1 

,390 

5b 

.HO 

.1S7 

-342 

.2*5 

,126 

.2SH 

6a 

.093 

-*-•037 

,140 

.12* 

,^>;o 

.110 

6b 

.143 

+.151 

.40 V 

.299 


,266 

7n 

.154 

:ms 

•25S 

.024 

.12* 

.223 

lb 

,254 

,260 

.3*1 

.423 

.171 

.402 

8n 

.1 S2 

,223 

.360 

,26* 

.166 

/2S7 

Sb 

.216 

,327 

,2SH 

,161 

.111 

.310 

9/i 

-471 

,49 V 

,3*1 

,4*9 

-HI 

.4 HI 

Vb 

.42^ 

-390 

.321 

42* 

.14 6 

,U2 


.07 « 

.132 

.277 

2^ 

.'■81 

,178 

1(J b 

,291 

.350 

.379 


.24* 

.407 

1 la 

.275 

.159 

,159 

.217 

-127 

.191 

11 b 

.134 

.182 

,3)5 

.268 

.0*9 

,2 14 

12 a 

.192 

.406 

.329 

.m 

.122 

.392 

12 h 

.395 

.439 

.MS 

■ 50» 

.374 

.4 56 

Un 

,337 

.m 

.129 

,44 l 

• ,U‘S 


13// 

,500 

.416 

.193 

.424 

*».36t 

.49* 

Mu 

,170 

,129 

.192 

,313 

;m6 

.3)1 

14// 

■ 1-M 

.144 

.291 

.207 

,255 

.204 

14 c 

.136 

.220 

.429 

-2*6 

,17> 

,277 

14 it 

,152 

.167 

:m 

.21*1 

• -.059 

.200 

L Sd 

xm 

.110 


.167 

+ ,om 

• 117 

15// 

.121 

.178 

.296 

.240 

,269 

.251 

1 6a 

.259 

.263 

.257 

.307 

J43 

.106 

16/; 

.261 


.499 

.416 

.231 

.397 

1 7 a 

* — .036 

—.04 1 

.006 

—.012 

- -.031 

.1)19 

17// 

+.111 

+ .106 

.3)6 

+ .197 

+ .061 

\ .206 

13,i 

.104 

.122 

.22 S 

.19 1 

—.UiU 

.159 

in 

,130 

.093 

.232 

.140 

+ .'*73 

.144 

na 

.368 

.336 

.230 

,351 

.3)3 

.317 

m 

.239 

.269 

.400 

,36K 

-173 

.320 

20a 

.497 

.509 

.44 3 

.599 

.419 

.517 

20// 

.603 

.624 

.524 

,653 

-512 

.672 

2\a 

,117 

.109 

,1$0 

.251 

.<107 

.239 

2Za 

— . 157 

* — .0*7 

•MS 

* ,o;u 

- .190 

.0)8 

23/i 

+.173 

*1.191) 

.2*5 

•1.251 

+ •221 

.237 

23/; 

.315 

.345 

.577 

.49* 

.313 

.487 

24a 

—.326 

— ,334 

—.224 

- ,317 

- J01 

* .319 

24 If 

— .295 

— ,31 9 

- .156 

— -.29? 

■ -.2*9 

* -.293 

25n 

+ ,7*0 

+ .740 

+ .495 

+ .7 ft 5 

•MU 

+ .734 

2S4 

.670 

,616 

.44 5 

.6*9 

.545 

-MS 
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1. Practically all of the correlations are positive, 
though many are low and few are higher than .80. The 
range in size of the coefficients, then, is great, and one 
may conclude with assurance that the items vary con- 
siderably in predictive value, 

2. The performance upon most of the specific items 
tends to he more closely related to scores on the activity 
groups in which these items occur than to scores based 
on other activity groups; but these differences in de- 
gree of relationship, while usually consistent, are, in 
the main, not great. 

2. The bimanual tasks correlate to a lower degree 
with scores for the various series of manipulations than 
do the unimanual tasks, with the exception of the 
handicap series. 

4. The correlations for the unimanual-handicap 
series are generally lower than for the other series. 

f>. In the handicap series, performance, when the 
object to be manipulated is placed nearer the right hand 
than (he left, shows no uniformly closer relation to 
preference trends in the groups of activities than when 
the reverse is true as far as placement is concerned. 

6. Some of the behavior patterns used by other 
authors as representative of certain types of manual 
activities show little relationship to performance in our 
samplcs of these types. For instance, the position of 
the hand on the broom handle (Part II, Item 1) seems 
to have little diagnostic value. In fact, of the 10 items 
in our series, it has the lowest correlation with the sec- 
tion score. We would also call attention to the results 
from the introspections of a small group of our S’s. 
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Since 29 out of 48 S’s, as they observed themselves, be- 
lieved that the hand farthest from the base of the 
broom did most of the work, neither hand position, 
i.c., low or high on the handle, amid he accepted arbi- 
trarily as an expression of domination. ( Ijemann (12) 
and Cuff (4) also found this index, which Downey (5) 
first discusses, to be questionable. 

Of course, it should be stressed that, although Dow- 
ney used behavior during sweeping activities in her 
threefold classification scheme, she seemed to realize 
the difficulty we have noted, for she created in one of 
her three classes a number of sub-types. We merely 
would make the point that, while the manual choice 
in sweeping is interesting and significant, we should 
not select it as the adjustment from which we should 
attempt to predict behavior in other bimanual tasks in 
which the effects of tutoring are believed to be a mini- 
mum. 

In regard to the diagnostic value of another item 
thumb uppermost when hands arc clasped (Part .11, 
Item 9) — our results seem to suggest that less faith is 
warranted than Downey gives. While it is true that 
the data in Table 13 (in the construction of which 
techniques for evaluating items were employed similar 
to those followed by Downey) are not entirely out of 
line with her assertions, the table does reveal the rela- 
tive u nsatisf actor iness of the thumb-out criterion and 
shows the limitations of such statements as the follow- 
ing one of Adler’s: “One simple but not entirely con- 
clusive method for finding out whether a child is 
congenitally left-handed is to ask the child to cross his 
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hands. Left-handed children usually cross their hands 
so that the left thumb lies over the right. It is as- 
tounding how many people have been born left-handed 
and have never known it” (1, p. 46). 

It should be added that Adler mentions no other 
test of hand preference in his discussion, and certainly 
the one to which he alludes seems only very slightly 
related to other manual choice behaviors. He offers, 
moreover, no evidence for his faith in the hand-clasp- 
ing test as diagnostic of native handedness, whatever 
that is. 

The hand most active when a needle is being 
threaded (Part III, Item 5) is still another one of the 
frequently quoted indices of hand preference over the 
relative predictive value of which our findings throw 
some doubt, 

7. Of the tasks labelled “unimanual taught,” those 
which show the very highest correlation with group 
scores seem to be not those concerning which mere per- 
sonal instruction and verbal direction has been received 
but those in which there has been inherent in the 
everyday situation factors favoring the choice of the 
right hand. Stamps, for instance (Part III, Item 
20) , custom dictates, must be placed in the upper right- 
hand corner of the envelope, 

8. Activities which may be described as primarily 
holding and carrying, i.e., holding a mirror (Part 
IVA, Item 5), carrying a book (Part IVA, Item 15), 
carrying a pail (Part IVB, Items 24ff and 24£), tend 
to be among those with low coefficients. It is probable 
here that, though both hands arc free, the habits are 
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still exerting themselves which were built up in those 
frequently occurring situations in which both hands 
arc occupied, and holding or carrying is the least skill- 
ful of the manipulations demanded. About three- 
fifths of our H’s, for instance, carried hooks with their 
left hands. This is increased to only almut live-sixths 
when the S is asked to carry an umbrella in addition 
to books. 

9. Differences in racial tradition among our H’s 
has, presumably, had something to do with the moder- 
ate size of the coeflicients we obtained in the case of 
such items as Part Hi, Item I. Knglish and Ameri- 
can custom concerning the hand to he used when food 
is conveyed to the mouth with a fork seem to he at 
variance. 

10. Among the tasks having relatively low coefli- 
cients of correlation with the section scores, though 
practically all arc still positive, are the following: 
guiding the metal arm of a brace, swinging a golf 
club (hand lowest on the handle), clasping hands 
(thumb uppermost), wearing a watch (hand upon 
which worn), carrying hooks, turning a doorknob at 
one’s left, opening a drawer at one’s light, whisking a 
thread from one’s right shoulder, removing the right 
or left shoe, erasing a blackboard, and carrying a 
bucket when ascending or descending a ladder. 

11. Relatively high correlations were obtained for 
the following manipulations: washing dishes (hand 
on the rag), guiding a bodkin, healing eggs, holding a 
soup spoon, turning a faucet, stamping an envelope, 
wielding a tennis racket, throwing a hall, spinning a 
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top, combing one’s hair, brushing clothes, striking a 
match on the sole of one’s shoe, placing pegs in a peg- 
board, brushing up trash (hand on the brush), and 
throwing a rope for jumping rope. 

Extreme-Group Method of Evaluating Individual 
Items, As a further means of investigating the indi- 
vidual items, we noted how well they differentiated 
between two groups, one of which was strongly left- 
handed and the other right-handed. We selected 20 
items (proportionately from the various sections) 
which correlated highest with the score of the section 
in which they fell and with the total hand-preference 
score and rated each S’s performance on the basis of 
these. We thus obtained two groups, one of which 
seemed strongly biased in favor of the left and the 
other somewhat more in favor of the right. (A com- 
plete discussion of this will be given in a subsequent 
section.) We then noted the percentage of each of 
these two groups who reacted with the right hand to 
each of the tasks and the percentage who reacted with 
the left. (Sec Tabic 13.) This method of estimating 
the predictive value of an item is often called the 
method of extreme groups. 

Since it is probable that an individual’s total score 
obtained as we have described is strongly influenced by 
relative skill and perhaps even by native influences, the 
tasks performance in which is most disparate in the so- 
eallcd right- and left-handed groups wc might suspect 
to be those weighted heavily by the aforesaid factors. 

Again it is apparent that the various tasks call forth 
with greatly varying frequency a right-handed per- 
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formancc. Among the items in which of the left- 
handed group performed left, whereas at least 50 /I- 
Jess of the right-liandcd group performed left are: 
Part I, Item 4; Part HI, Items 6, 7, and Id; Purl III, 
Items 4, 9, If), and 20; Part IVA, Items !, 2, 1, 4, II, 13, 
20, and 25 ; and Part IV H, Items %, and 20 h. 

These results, then , and those of Tables II and 12 
showing the correlations of each item with the total 
section scores, suggest that many factors influence pref- 
erence or manual choice, liven the concept of relative 
skill probably must be viewed in part as relative to 
the situations. The greater internal consistency among 
the unimanual than the bimanual series, among the 
taught than the untaught, etc., intimates that there 
arc large classes of influences operating to determine 
strength of preference- influences such as teaching, 
convenience, and example as well as many which may 
be trivial in nature. The striking fact of consistency 
argues also for a strong constant biasing force or forces. 
Of the probable nature of these more will he said in it 
later section. 


IP Tiik Otn:s'no.\ v VAikK 

Reliability of the Questionnaire. The correlations 
obtained between the scores on the two questionnaires 
are not essentially at variance with those obtained on 
the performance test. (Sec Tables 7 anti K.) The 
coefficients of reliability in the case of the questionnaire, 
furthermore, are, on the whole, not grossly different for 
the various groups of activities; but, as was noted in 
the performance test, the "taught" items seem to exhibit 
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slightly more consistency than the “untaught,” and the 
unimanual, with the exception of the handicap series, 
than the bimanual. 

A study of extent of agreement with respect to the 
responses to individual items in the two questionnaires 
supports in most respects the correlation findings. (See 
Table 9. ) 

Valuhty of the Questionnaire, It is conceivable 
that, while an individual may report consistently with 
respect to his probable manual behavior, his opinions 
may be incorrect, Hence, it was thought desirable to 
correlate the scores on the questionnaire with those on 
the performance test. The results in Tables 7, 8, 9, 10, 
and 4 reveal that one’s statement with respect to his 
bimanual activities and such items as are included in 
the section designated “Unimanual Untaught — Handi- 
cap Offered” arc not to be entirely trusted. About 
14% of the time in the former and 24% in the latter 
our S's "were in error.” The manipulations in the 
unimamial taught series, with the exception of those in 
which the position handicap was imposed, were gen- 
erally more accurately specified than those in the bi- 
manual taught series; and the same sort of relationship 
was observed for the taught and untaught. The S’s, it 
seems reasonable to infer, found it difficult to estimate 
what adjustments they would make to handicaps in 
positions as vaguely described as those in the question- 
naire. The other possible interpretations are, of course: 
(1) that, where there was disagreement, the question- 
naire account was correct and the non- preferred hand 
in certain items chanced to be used; (2) there is no 
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preferred hand for certain of the tasks; or (3) the S's 
were unaware of the pattern of their habits. The sec- 
ond explanation is not very convincing as far as most 
items are concerned, ill the light of the consistency 
shown between the two preference tests; but it may be 
an explanation of a few of tbe cases. We should also 
be inclined to place a little faith in argument (l) with 
relation to one or two manipulations, Since, however, 
questionnaire and performance tests agree well, though 
slightly less than the two performance tests, or the two 
questionnaires, ignorance of one's habits, it does seem, 
is the most probable explanation of many of the di- 
vergences between actual preference behavior and writ- 
ten report thereon, Taking the series of tasks as a 
whole, however, we may safely say that the questionnaire 
is a fairly valid measure of degree of hand preference, 
if the performance test is a valid measure, hut the ex- 
tent to which an S's report regarding his habit with 
respect to a particular manipulation is In be depended 
upon varies with the type of task. 

llfjecl o] Repetition upon the Reliability Coefficients. 
That accuracy of report increases with repetition, or 
performance is stabilized, or both, is indicated by the 
fact that the correlations between the results of the 
second questionnaire and performance tests are gen- 
erally a little higher than those for the first question- 
naire and first performance lest. (See Table 7.) 

Report and Strength of Preference . A study of the 
group averages given in Table 5 and the quotients in 
Table 14 indicates that the S's tend, on the average, 
in the bimanual series to report themselves more 
strongly right-handed than actual manipulations reveal 
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TABLE 14 

Ratios op tub Difference between the Mean Scores Made 
iiy this Total Student Groui* on tiie First Performance 
Test and First Questionnaire and the Probaele 
Error of These Differences 


Diff. 


Type# of mwii pull (loir 

Diff- 

F'E'diff. 

'•** urf. 

IJiniAiuinl taught 

— M)0 

Mi) 

— 7-14 

Himnnual untaught 

— 2-59 

.688 

— 3.76 

Himnnunl imnl 

— M3 

,S06 

— 8.16 

U mm a mini taught 

+ 1.20 

.291 

+4.10 

Unimanual untaught— equal 
opportunity 

+ 1.15 

.420 

+2.74 

Uni in ami a 1 untaught- — handicap 
offered 

—1,40 

.567 

—2.47 

Unimaimal total 

—0.50 

.343 

—1.46 

Hand preference total 

— 0.65 

.397 

—1.64 


them to be, whereas in two of the unimanual series the 
reverse obtains. Most of the ratios in Table 14 have 
considerable size. 

Summary Regarding the Questionnaire . Since the 
questionnaire and performance tests correlate to a 
slightly less degree than do the two performance tests, 
the valirlity of the questionnaire seems established as a 
measure of degree of hand preference, if the perform- 
ance tests are valid. The questionnaire, it appears, 
could be used in general diagnosis as a substitute for 
the latter. As far as our groups of activities are con- 
cerned, of course, one might expect the report to be 
incorrect anywhere from about 6 to 24% of the time, 
depending on the nature of the group. 

With the probable values and limitations of our 
measuring instruments in mind, we may now proceed 
to a consideration of some of the more fundamental 
problems of determination. 
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DISTRIBUTION 01- DKtJRKKS OF HAND 
PRKFKRKNt'K 

Theoretical Considerations. 'Hie problem of the 
nature and determinants of band preference is one 
fraught with many of the same difficulties that have 
obscured the way in the analyses of other phases of 
the question of mental organization. Here we fre- 
quently find ourselves seeking the solution of questions 
the very assumptions underlying which may lie unfruit- 
ful and obstructive to progress, or we lose or vary un- 
wittingly our objective as we slip from one tacit 
assumption to another. To illustrate our contention, 
let us list some of the basic problems that confront us 
as wc study. Ts what we term an ‘finlluencc" a con- 
struct mediated by a comparison and definable only in 
terms of that comparison? If so, it is highly important 
to describe fully the comparison. Is band preference 
to be conceived as descriptive of objective behavior, to 
be measured, accordingly, by summing the choices 
manifested in a multitude of tasks, and explained in 
terms of such variables as vary with it? Or is it to 
be dealt with as an explanation, a unit factor, perhaps. 

With presumably little more than casual observa- 
tion to guide them, many workers have seemingly con- 
ceived of hand preference as the expression of an entity 
of some sort, which can be revealed as well by one task 
as by another, for they have used one or a very limited 
number of examples of behavior as representative of 

[ 170 ] 
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an individual’s activities. Some investigators have even 
alleged the problem of differences in handedness to 
be solved, offering such solutions, for example, as; (l) 
eye preference (which is in turn sometimes looked 
upon as an entity or expression of a single genetic con- 
formation), (2) a dominant hemisphere, (3) the rela- 
tive length of the humeruses of the two arms, or (4-) 
the relative substantialness of the two legs, or the two 
sides of the body, etc. The possible fruitfulness of the 
hypothesis that manual choice behavior may be a prod- 
uct of a multiplicity of genetic influences, including 
more than workers have had the ingenuity to suggest, 
seems to have received none too much consideration. 
Although admitting the difficulty of dividing genetic 
influences, we do not feel the evidence at present justi- 
fies us in assuming hand preference to be solely an ex- 
pression of metabolic balance in the germ-cell or some 
other single basic condition any more than it does in 
assuming preference to be the integrated effect of the 
influences of eye preference, jaw preference, ear prefer- 
ence, touch preference, or their conditioners, etc,, each 
of which may he relatively independent of the others in 
the same sense that eye color, while a product of many 
genes, may be in certain species, as compared with 
others, relatively independent of height. Certainly, 
to proceed without exploring both types of hyotheses 
puts us in the position of accepting as given what needs 
to be demonstrated. 

Environmental and tuitional influences, too, have in 
occasional investigations on hand preference been 
treated as identical, as well as unitary, mechanisms. 
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It has only too frequently been argued, for example, 
that because certain tuitionul inllucnccs have appeared 
as improbable contributors in a certain comparison, 
environmental factors have been ruled out. Vet \vc 
have evidence that the direction of growth in a cell can 
he conditioned in part by electrical influences supplied 
artificially and that x-raying modifies fundamental 
characters of species. While neither of these, surely, 
could be described ns tuitional, they are environmental, 
and it is conceivable that they might be rather directly 
related to manual choice behavior. 

To repeat, we maintain that it is a short-sighted 
policy which could cause us to fail to investigate a mul- 
tiplicity of relations. Although hand preference, un- 
doubtedly, is an abstraction in a degree, our conception 
of it should be built upon extensive observation of be- 
havior. Tn the case of curves expressive of the distri- 
bution of band-preference scores, we should he inter- 
ested in the fact of dispersion as well as in the charac- 
teristics of skewness or the number of modes. Should 
we find a wide dispersion, this would suggest that a 
multitude of factors determines our manual choices. 
Should the curves be. unimoilal, hand preference would 
appear to he a trait like honesty perhaps, continuous 
but with the extremes conversely labelled. If, on the 
other hand, as has been alleged, the right-handed and 
left-handed differ primarily, but not necessarily 
wholly, because of their basic biological organization, 
i.c., arc two distinct biological types, then we would 
expect our frequency distributions to he himodaf. We 
admit, however, that a tendency to a second mode could 
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be obliterated by strong cultural influences working 
counter to the biological. We also think it possible 
that bimodality may be created by selecting activities 
for consideration in which the performance of the right 
and left hand differ most markedly, since we do not 
know the factors which mediate this inequality. 

Frequency Distributions. Our distribution curves 
for scores based upon all of the various groups of ac- 
tivities show a continuity in degree of bias for the right 
hand, ranging from the almost invariable choice of the 
right hand in the case of certain individuals be the al- 
most invariable choice of the left on the part of others. 
(Sec Figures 1-3.) They are decidedly skewed to the 
right; but a second mode, or third mode, as the com- 
mon tripartite division would suggest, is not entirely 
convincingly present. This is not in accord with Oje- 
mann’s findings, though in some of our distributions, 
we admit, there is a suggestion of bimodality. 

With a distribution based upon 200 cases, it is true, 
one cannot dogmatize in regard to curve form; nor 
would he be justified in attempting such elaborate 
methods of curve fitting as Pearson has devised. Hence, 
our method of estimating the probable significance of 
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TAflMi 16 

Prohaiii.k Errors op Curtain Eri:ui;knco:s in tub 
DisiRiiirno.vs 


PfrOUcliry 

1’nilnlik crrnr «f 
frnjiirnry 

llilfrfriitr I’riwfrn 

tfiliidl interval* 

I 

.67 

1 nr * 

2 

- ,95 

2 

i 

1,16 

5 

+ 

1,34 

4 

H 


4 

24 

3.11 

7 

31 

3.45 

7 


those curve characteristics which we suspected might 
be modes was to compare simply the probable error of 
the frequencies for critical intervals intervals show- 
ing the reduction in number of cases which would 
be suggestive of a minimum and the frequency differ- 
ence between the critical interval and the subsequent 
one. The probable errors of the frequencies we exam- 
ined are given in Table 16. They arc based nil the for- 
mula P.L 5, = .6745 / (I- ■ ), The frequency dis- 

tributions for various groups of activities arc presented 
in Tabic 15 and Figures 1-3. 

In two cases (see distributions for the bimanual 
activities) criteria suggestive of a highly probable in- 
terval-frequency difference are present. In the other 
distributions, moreover, the ratios examined were us- 
ually over 2.00. It is also noteworthy that, in spile of 
the difference in skewness exhibited by the distribu- 
tions, the tails (indicating extreme preference for the 
left hand} cover about the same range of scale, i.e., 
are practically never curtailed, and that three of the 
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five curves show their first depression at the same rela- 
tive point on the scale. The locus of the first depres- 
sion in one of the two curves, it is well to add, does not 
deviate more than one interval from that shown in the 
other three; and the percentage of individuals below 
the first minimum is approximately the same. These 
facts, then, taken in mass, might make one rather sus- 
picious of the presence of two types of individuals, 
although we have little to guide us in estimating the 
influence of the selection of tasks upon the form of the 
distribution curve. 

To illustrate this effect of the tests used, we may 
compare the distributions of scores based upon all of 
the items in the various sections with that for the scotes 
based upon 20 selected items. The 20 items correlat- 
ing highest with the particular sections in which they 
were found and with the total hand-preference scores 
were chosen from the various sections in the following 
proportions: Bimanual Taught, 2 (Items 4 and 7) ; 
Bimanual Untaught, 2 (Items 6 and 7); Unimanual 
Taught, 5 (Items 2, 6, 8, 9, and 20) ; Unimanual 
Untaught — Equal Opportunity, 5 (Items 1, 2, 13, 20, 
and 25) ; and Unimanual Untaught — Handicap Of- 
fered, 6 (Items 9d, 9 b ) 13&, 20 25 a, and 25£). As 
is apparent, these 20 items were apportioned between 
the various sections approximately as the ratio of the 
number of tasks in the latter to the whole series of 105 
manipulations. 

The distribution curve for the scores based upon the 
specially selected scries of tasks shows a clear-cut bi- 
modalily. Only one person fell within the score range 
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between 75 and 35. The 14 individuals who stored 
below 35 represent a proportion (.0606 -t .016) of the 
total group which is not far from the one Ojcmann 
(II) offers as the incidence of Icfl-haiidedncss in the 
population, While Jones (9), who also notes himo- 
dalily in his dcxtralily ratios, presents no exact figures, 
his graph indicates that about 10% of his subjects, 
who were preschool children, fell in the left mode. 

Interpretation of Frequency Distributions. The 
meaning of this difference in the distributions of scores 
based upon selected and unselccled items is not unam- 
biguous; but it seems likely that the latter series lias 
called into play a greater variety of factors than the 
former. It is even probable that we were wrong at 
times in the latter series in our diagnosis of a right- 
handed performance, when that is defined in terms of 
relative difficulty. This hypothesis seems plausible 
in the case of some of the bimanual activities, as we 
have already indicated; but the argument is not cogent 
in the case of the first section of the unimanual tasks. 
It is also possible that in manipulations requiring little 
skill the hands are used more nearly indiscriminately. 
Inconspicuous phases of body mechanics and situa- 
tional convenience may weigh more heavily as the 
determinants. The 20 items, in keeping with this 
hypothesis, seem, on the whole, to lie ones demanding 
relatively more delicate manipulations than many in 
the unselccled series. It is probable, loo, that choice 
habits may have influenced certain of the unselcctcd 
items to a marked degree. The habit of carrying with 
the left hand may have persisted in those situations in 
which the right is not occupied, 
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Ojemann’s (11) findings also support our theory of 
multi-causality, He noted, for example, that no one 
task could be relied upon to yield an accurate picture 
of differences in manual skill, even when the opera- 
tions required rather delicate adjustments and differ- 
ences in skill were carefully measured. 

To summarize, let it be said that scores based upon 
certain selections of tasks show clearly bimodal dis- 
tributions, a fact suggestive of some general biasing 
influence or influences and seemingly more readily 
interpretable in terms of some fundamental organismal 
quality rather than experiential. It is not necessary, 
however, to assume a genetic factor or factors to ac- 
count for the phenomenon, (2) The method of meas- 
uring hand preference docs apparently influence the 
results obtained. Scores expressive of a trend among 
a large number of common and varied tasks do not 
show an unmistakable bimodal distribution. (3) Since 
even in the bimodal distributions there is some disper- 
sion in the measures, it is probable that many influences 
affect manual choice. 
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Correlation between Sihs' Scores. Because of the 
bimodality in certain distributions a condition sug- 
gestive of types — i t has seemed well to question whether 
these are genetically determined or an expression of 
influences operating very early in the organism’s de- 
velopment but little related to the fundamental organ- 
ization of the gcrin-ccll, Although we admit that 
wc cannot settle the issue, we have attempted to get 
such light as a study of various forms of family re- 
semblance can shed. Family resemblance alone is, 
of course, of little significance; but this, coupled with 
the evidence from himodality even though this com- 
bination of evidence is not entirely conclusive, would 
make plausible the hypothesis of hereditary determi- 
nants of individual differences. 'Fite reader .should 
recall that Gcsell (6, p. BO) is not convinced of any 
real hand preference in infants much before the sec- 
ond half-year of life. This means that the genetic 
approach to the problem has not succeeded in eliminat- 
ing the possibility of even cultural determinants, much 
less prenatal biological ones. 

We investigated first the correlations between the 
hand-prefcrcncc scores of +3 pairs of sibs.“ Thirteen 
of the sib pairs were of opposite sex; 30, of the same. 

z Amaii(h Herring nnd Ruth Used worked on llii't |>li:i*.r of l ho 
study. 
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TABLE 17 

Double-Entry Correlations between the Hand-Preference 

Scores of Sirs 


Type of 
manipulation 

Likc-ecx sihg 
(3D pairs) 

Unlikc-sex .sibs 
(13 pairs) 

Bimanual IhurIu 

— .U3±.090 

— .023±.123 

Bimanual unta.mfit 

+ .I96±:. 087 

— .ilg-KIZl 

Bimanual total 

+ .0t7±.090 

— ,248 ±.115 

Un minimal taught 

— ,11 ldi.O90 

-kOS8±.122 

Unnnninia] untaught — equal 

opportunity 

+ , 060±.090 

+.023 ±.123 

Un minimal untaught — handicap 

H”. 5011:. 068 

-h205±.118 

ottered 

Uniinnmial total 

+ .225±,086 

+.159±.120 

Hand preference total 

+ .1B5±.08S 

+ .091±.122 

Twenty selected iicma 

— ,060±.09C 

— ,O01±.135 


The correlations were obtained by the double-entry 
method. 

With the exception of that for sibs for the same sex 
in Part IVB, correlations are all insignificant. Some 
of the coefficients are negative. (See Table 17.) 

The failure of sibs’ scores to correlate — a correla- 
tion might be expected even on the basis of experience 
common to the family — may mean that the factors 
making for general dispersion in the distributions are 
more or less incidental environmental ones. One might 
also argue that a tendency among sibs toward the same 
biological type, since the left type is rare, would prob- 
ably not be revealed among as few S’s as we had. 

Coefficients of Correlation between Hand-Prefer- 
ence Scores and (he Possession of Left-handed Rela- 
tives. As an attack on the point just stated and as a 
a means of increasing cases, we correlated the prefer- 
ence scores of our 201 S’s with the possession or lack of 
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TAHLK 18 

Correlation rutwkhn Total Hand-Preference Score, and 
• rim Possession of Left-11 anddd K i i.atives 

Relative Correlation cmTIirirlit 

I’n rent ,0V?;*MI7S 

Sill .IIIS;.'.,CI7J 

Ornri<)|>arrni .J7Ji*-.*l9i 


TAHLK 19 

Percentage of "Lhit-Handed" and "Hioiii'-IIandii)" Sub- 
jects (Classified According to Perform ance on Twenty 
Selected Items) Who Retort Lbfv-Handfd 
Relatives 


Group 

Father 

Hclniivc 

Mother Sill 

Grandparent 

Left-handed 

C.7^A 

20.0:1:6.9 

2UX7J 

6.7:1:4.4 

Hight-linnded 

4.8^1. J 

4.8 :tr 1 . 1 

1 7.2+ 1.9 

<U±U 


possession of n parent reputed to he left-handed, n 
grandparent, or a sib. These correlations vve likewise 
found unimposing. (See Table 18.) 

Frequency of Left-handed Relatives in Right- and 
Left-handed Groups. Our last approach to the ques- 
tion was an investigation of the incidence in our so- 
called right-handed and left-handed groups, 3 of indi- 
viduals who reported a left-handed parent, sib, or 
grandparent. In all of these comparisons it appears 
that the left-handed group has a somewhat higher per- 
centage of left-handed relatives than does the right- 
handed, the difference being considerable, however, 
only in the case of the mother, liven here it is not 


"These were the individuals whose scores fell in the i tr)u and left 
mode of the distribution based upon the 20 selected item*. 
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worthy of much confidence, perhaps again because of 
the small number of left-handed S’s. (See Table 19.) 
It should be mentioned that other workers who have 
had access to a larger number of S’s have found some 
family resemblance (3). 

The findings resulting from our work on family re- 
semblance, then, point only slightly, if at all, in the 
direction of genetic influences. These, if they exist, 
seem related more to the fact of bimodality in certain 
distributions than to the general fact of dispersion. 
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RELATION OF MANUAL CHOICE TO SIDE 
PREFERENCE IN OTHER HOLY 
MEMBERS 

Nature of Types. If genetic or fundamental orgnn- 
ismal factors arc influential, it will be interesting to 
consider whether these are many or relatively limited. 
An investigation of the relation between hand prefer- 
ence and performance with other parts of the body, it 
was hoped, might illuminate the question somewhat. 
In other words, we should like to know whether, when 
the right hand is preferred, all other right body mem- 
bers are preferred also; and, more significant still, 
whether the latter are more efficient than the left. 

The adjustments chosen for consideration were in 
some eases primarily motor; in others, sensory. In 
some, the hand is involved in a phase of the reaction; 
in others, it is not. 

Side Preferred for Sleeping. One of the body ad- 
justments involving a choice of side that is believed by 
some to he related causally to manual choice is sleep- 
ing-posture. It has been claimed that the hand free 
most of the time during sleep in infancy is exercised 
more than the other and hence comes to dominate. 
Sidis (15), on the other hand, believed that the sleep- 
ing-side and the side on which the preferred hand is 
found coincide, Boynton and Goodenough's (2) study 
of the naps of preschool children offers evidence which 
corroborates the first point of view and is not concur- 
rent with Sidis*. 

im 
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In the light of this disagreement, although we were 
aware that the side favored during childhood may not 
be the one favored in adulthood,. the question of the 
relation in adulthood between preferred hand and the 
side upon which most of the individual’s rest is taken 
seemed worthy of consideration. 

We are conscious also of another difficulty in our 
procedure, namely, inaccuracy in report. Johnson 
(8), for example, argues cogently that individuals 
know relatively little of their postures during sleep. 
While emphasizing, however, the fact of frequent al- 
teration of position during sleep, he does admit that 
more time is usually spent on one side than on the other. 
Boynton and Goodenough (2) also found this to be 
true. Neither author, unfortunately, has given us data 
bearing on the question of the incidence of correct 
judgment in regard to posture favored in sleep. 

Although the SO S's taking part in our experiment 
on test reliability reported their sleep-posture prefer- 
ence entirely consistently in the two questionnaires, 
the product-moment r’s between total hand-preference 
scores and the side reported as preferred for sleep is 
only +.144 and hence probably insignificant. 

When, however, the habits of our so-called right- 
and left-handed groups are compared, it appears that 
about three times as many, relatively speaking, of the 
latter as of the former aver that they spend more time 
on their left sides when sleeping, The reverse obtains 
for the right-handed group. Hence, our findings are 
not in accord with those of Goodenough and Boynton. 
Since their study was concerned with the relative 
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amount of time spent by preschool children in various 
sleep-postures and ours was a questionnaire study of 
adults' sleep-posture preference, we may find here the 
reason for the divergence in results. Perhaps our find- 
ings show a sort of halo effect, i,c,, our S’s may think 
they favor a certain side for sleeping merely because 
they are so vividly aware of their manual preference. 

Relative Strength of the Two Hands, Since, after 
all, sleeping-posture is alleged to influence manual 
preference in part through its effect on arm strength, 
we may get evidence that will aid us in interpreting our 
results by considering the relation between manual 
preference and strength. 

If differences in strength are either the cause or 
effect of manual preference, it would be reasonable to 
expect a fair-sized correlation between relative differ- 
ence in physical strength and relative strength of hand 
preference. These coefficients, however, are found to 
be practically negligible. (Sec Table 21.) Since the 

TABLE 21 

Coiuui NATIONS DETWF.BN Till! DEGREE OF RiOHt- OR LEFT-HAND 

Preference ani> this Relative Difference in Strength 
of the Two Hands — First Performance Test 


Type of 
manipulation 

Right hand 
the stranger 

Left hand 
the stronger 

Bimanual taught 

+ .029±.051 

+ ,082±,13+ 

Bimanual untaught 

— .0(14±.G5! 

— .09g±.f33 

Bimanual total 

-h0Ol±.O52 

— ,025±.t35 

Unim/iimal fnuprht 

—M9+'Q5t 

-h07i±.m 

Unimnminl uiltiwghl — equal 
oj>porHjnil_y 

— .041±.O5L 

+.074+, 134 

Unhrmftual iNUfiught — handicap 

offered 

-Moi+.osi 

+ .070±.l34 

Unimnniifl) toluJ 

— .041 ±,051 

+ ,074±.134 

Hand preference total 

— .D50zt-D51 

-K015±.134 
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results of the two performance tests tend to agree at 
least 90% of the time in regard to the direction of the 
difference in manual strength and since the product- 
moment correlations between degree of hand-prefer- 
cncc scores and the direction of strength difference are 
also relatively high, it is probable that one cause of the 
low correlations under discussion lies in the fact that 
our measure of relative strength is not sufficiently ac- 
curate to be very valuable, This hypothesis is sup- 
ported by the observation that the correlation of the 
ranks of the 50 S's in the two performances according 
to the relative differences in the strength of their 
hands is only T.58=b.Q6. Correcting our coefficients 
for attenuation in the light of this, does not, however, 
make them significant. 

Our strength tests were given with a Smedlcy dyna- 
mometer and the measures used were the averages of 
only three trials. A longer series of trials probably 
would have been desirable, especially since the manner 
of gripping the dynamometer, the interest of the S, 
and the previous activity of his hands, etc., are factors 
which might operate to obscure the actual degree of 
the relative difference in strength in the two hands. 

It is interesting that in our so-called left-handed 
group 60% showed the left hand to be the stronger, 
while in the right-handed, the corresponding percent- 
age was 8.3. Superior strength in the right hand was 
shown in the two groups in, respectively, 26.6 and 
91.7% of the cases; and equal strength in 6.7 and 3.9%. 

Although our results, then, do not support the doc- 
trine that the side of the body on which the strongest 
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hand is found is the reverse of that believed to be fa- 
vored for rest, the direction of hand-strength difference 
and hand preference do seem to be related. 

J (iio Preference. Believing, since feeding plays so 
important a role in the life of the organism, that if 
one side of the face functioned more efficiently than the 
other in this process, this might be a factor influencing 
hand choice, we noted what jaw the S’s used in crack- 
ing a peanut shell. Of course, since the test is one of 
jaw preference rather than efficiency, all that we may 
conclude is that jaw and manual choice do or do not 
agree. Hand choice, we are well aware, may influence 
choice of jaw as well as vice versa. Hence, of the 
direction of the relationship, if there is only one, we 
can state nothing definitely. 

There seems to be a strong relationship between the 
favored jaw and hand, according to the correlations in 
Tabic 20, which are based upon our total group of 
S’s. This is surprising, since the same jaw was chosen 
in the two performance tests only 74% of the time. 

It is noteworthy that the peanut-cracking situation 
is one of the three in Part V that best differentiate the 
so-called left- from the right-handed group. Eighty 
per cent of the left-handed employed their left jaws, 
whereas 20% of the right-handed did so. The reverse 
obtains for those using the right jaw. As has been 
suggested, these findings may be explained by an influ- 
ence which radiates from hand to jaw rather than 
vice versa. 

Tongue Rolling. The results regarding the pre- 
ferred jaw are in contrast to those of the tongue-rolling 
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test, in which slightly more, relatively speaking, of the 
so-called left-handed rolled their longues to the right 
than did the right-handed, In the two performance 
tests the direction in which the tongue was rolled was 
the same only 64% of the lime. Hence, we are dealing 
here with a rather unstable type of adjustment. 

The test was included because it has been alleged 
that the direction preferred for movement tends to cor- 
respond with the preferred side. In the case of the 
tongue, moreover, no instruction would have been re- 
ceived and the possibility of specilic manual influ- 
ences, as in the previously described test, would have 
been eliminated. 

Gun , and Bat Shoulder. The shoulder upon which 
a gun or but is rested is chosen very consistently, if the 
results of our two performance tests are to be relied 
upon. The preferred shoulder, loo, tends to agree with 
the side preferred in manual operations. Both the cor- 
relations and the extreme-group comparisons support 
this generalization. Again we may question whether 
the choice of hand does not influence the choice of 
shoulder, rather than vice versa. 

Leg Uppermost. The possibilty of direct manual 
influences, such as mars the preceding test, is probably 
not a consideration in the results of our observations 
on the leg which tends to be uppermost when the legs 
are crossed as the S adopts a silting posture. The tend- 
ency for that leg to be uppermost which is on the side 
of the favored hand is somewhat greater than the tend- 
ency for the thumb on that side to he uppermost when 
the hands arc clasped. Both the correlations and ex- 
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treme-group comparisons reveal the same trend, It is 
noteworthy that the relationship between favored leg 
and hand, however, is considerably less than that ap- 
parent in the case of the favored shoulder. The fact 
that the leg uppermost in the two performance tests 
is the same in 82% of the cases suggests that the leg- 
crossing habit is rather stable. 

Balancing Test. Since it is difficult to affix a func- 
tional significance to the leg-uppermost adjustment, 
it seemed well to check on the theory that the preferred 
hand tends to correspond as to side with the foot which 
offers the best support. We attempted to determine 
the foot which renders best support by noting how 
long the S's could sLand on the toes of their right and 
left feet. Since the returns of the two performance 
tests show 84% agreement, it is probable that the low 
correlations between the results of the balancing test 
and our measures of strength of hand preference val- 
idly express Little or no relationship between these 
variables. 

Direction of a Pirouette. The direction in which a 
pirouette tends to be made — an adjustment probably 
little influenced by instruction and direct manual fac- 
tors — seems practically unrelated to hand preference. 
The adjustment, moreover, either is not very stable, as 
a comparison of our two performance tests indicates, 
or else an adequate sampling of behavior was not made. 

The test was included because some authors have as- 
serted that animals tend to prefer to turn toward one 
side rather than the other and consider this as evidence 
for the theory that hand preference is only an expres- 
sion of side dominance which appears in most phyla. 
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Par Preference, Sense-organ preference nr relative 
efficiency has been studied more frequently in relation 
to manual choice than have the less restrictcdly sensory 
activities. Many liavc sought in the former the cause 
of manual preference, while others see in any correla- 
tion that exists evidence for the theory of a dominant 
hemisphere. 

In our car-preference test, we would make it clear, 
no watch was employed, as might lie inferred from 
the questionnaire. The S was simply told that he was 
to listen for the ticking of a watch which would lie very 
faint, and that he might move his head, if he chose, 
in order to hear better. The K then took a position at 
some distance directly back of the S and observed the 
direction ill which the S's head was first turned. While 
\vc tried to control the inllucncc of body set and sug- 
gestion through the direction from which the IC look 
his position, it is questionable whether we succeeded 
entirely. The percentage of agreement between the 
two performance tests is 80. 

The head-turning test was supplemented by an 
audiometer lest designed to reveal tile relative acuity 
of the two cars. The v S’s here listened in a group with 
the aid of head phones to several phonograph records 
standardized and scaled to test acuity. The audio- 
meter test was given to a class of about 22 students at 
one time. Two classes acted as S’s. It should be re- 
membered that the lest depends for its success upon 
perfect quiet in the school room— a condition difficult 
to obtain — as well as upon the sustained interest and 
attention of the S's. 
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TABLE 22 

Number, among 43 Cases, of Agreements and Disagreements 
between Acuity and Ear-Preference Tests 


Comparison 

Pi 

Test 

P> 

Qi 

Q > 

Number of agreements 

33 

35 

31 

33 

Number of (lisngrecmciitH 

1C 

S 

12 



The agreements of the audiometer test and our head- 
turning test are given in Table 22. Since the head- 
turning test forces a choice, whereas in the case of the 
acuity test an equal rating for the two ears is possible, 
only when the latter revealed an auditory difference 
contrary to the latter is failure of preference and acuity 
to agree reported. 

It appears from Table 22 that about one-fourth of 
the time, when the audiometer-test results indicated 
differences in aural acuity, the head-turning test re- 
vealed a preference for the less acute ear. The dis- 
agreements occurred, in all but two cases, when the 
audiometer results showed but one scale-interval di- 
vergence in the rating of the two ears. Of the nine 
cases, moreover, which performed differently in the 
two listening situations, three have, according to the 
audiometer-test results, ears which are equally acute; 
and in no case did the acuity ratings for the two ears 
differ by more than one scale interval. Hence, aural 
acuity and preference seem to be somewhat closely 
related. 

The lack of closer agreement between the findings 
of the listening and acuity test may be interpreted in 
terms (1) of the failure of acuity and preference al- 
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“ways to coincide, (2) of the crudities of the two tests 
employed, (3) of the inadequacy of a single sample of 
behavior as a representative of auditory choices, or 
(4) of the instability of preference in some people. 
For each of these hypotheses there is some evidence, 

In the light of the relationship disclosed between 
acuity and the posture adopted for listening, it is sig- 
nificant that the direction in which the head is turned 
when making difficult auditory discriminations tends 
to be related to a fair degree to the side of the preferred 
hand, whereas aural acuity (sec Table 23) seems to 
be related very slightly or not at all, This suggests 
that hand preference influences ear preference rather 
than the reverse, 

Tests of Eye Dominance. The eye-dominance test 
was included because of a theory popularized by Par- 
sons (14) that eye dominance is a major determinant 
of hand dominance. The ring test was used not only 
because of the ease of administering it to a group but 
also because we wished to adopt a procedure similar 
to that employed by other workers, Downey being one. 
With such techniques as Mile's A. H. C. test or Cuff’s 
manoptometer we were not familiar at the time the 
experiment was in progress. 

A second form of sighting test, namely, that of look- 
ing through a small microscope, was given because of 
our suspicion that the eye preferred for a task may be 
a function of many details in the situation. The micro- 
scope situation is, moreover, more nearly a preference 
situation than is the ring-sighting situation. In the 
use of the microscope, for example, the S is aware he 
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TABLE 23 

Distribution and Averages of Hand-Preference Scores 
Based on Selected and Unselected Items, of Individuals 
Who According to tub Listening and Acuity Tests 
Favored tub Right or the Left Ear 


Unsclccled 

II anti- Enr most 

preference sensitive 

score 

Right Left Equal 

items Selected items 

Direction Direction 

of bond Ear most of head 

turn in sensitive turn in 

listening listening 

Right Left Right Left Equal Right Left 

100 






5 10 

7 

18 

8 

95-99 






3 5 

4 

7 

7 

9 0-9+ 

1 


3 

3 


1 

1 

2 


85-99 

2 

4 

l 

5 

2 

1 

1 


2 

80-8 + 

4 

6 

5 

10 

s 





75-79 

2 

2 

2 

5 

4 





70-7+ 

1 

3 


2 

2 





65-69 



l 


1 





60-64 



1 







55-59 




1 



I 

1 


50-54 



1 

1 






+5-49 




1 

1 





40-4+ 



I 







15-39 





l 




2 

30-34 





1 


1 


1 

25-29 



1 


1 





20-24 










15-19 










10-14 


1 



1 


i 


1 

5-9 






i 



1 

04 










Mean score 

82,5 

76.9 

72.5 

80,2 

70.2 

97.7 93.+ 

85,8 

97.3 

81.1 

Sigmn of 










distri- 










bution 




12.3 

21,4 



8.2 

32.4 

Probable 










error 










of mean 




1.5 

3.0 



1.0 

4.6 


is choosing a certain eye for sighting, whereas few S’s 
were conscious of sighting with only one eye through 
the ring, until the test revealed this fact to them. 

Our returns from the ring test support Mile’s (10) 
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findings to the extent of indicating similar proportions 
of the clearly right- and left-eyed people. Of our 
S's 95 (47.3%) seemed to use their right eyes, 54 
(26.8%) their left, and 52 (25.9%.) reported behavior 
that suggested they used a different eye in the two trials 
of the test. Of the group sighting consistently right 
or left, .35.3%/ sighted left and 64.7% right. The 
large number stating that they used different eyes in 
the two trials of the test is probably to he expected 
because of the possibility of the employment of differ- 
ent hands in the two trials as well as the possibility 
of inaccuracy of report. Downey makes much of the 
latter point, as even her group of American psycholo- 
gists bad difficulty in escaping a riglu-left confusion. 
Although wc warned our S’s at length concerning the 
necessity of an accurate statement of what happened 
and answered their questions concerning procedure 
while the test was in progress, our two performance 
tests show only 5 6 % total agreement and 28%, more of 
partial agreement, 

The microscope test, which according to our returns 
called out the same response more consistently than 
did the ring test, likewise confirms our suspicion that 
the eye selected for sighting varies with a number of 
circumstances, for here the number of S’s using the 
left eye was 60, whereas the number using the right 
was 141. In view of these figures, it is interesting that 
when the group sighting consistently with the right eye 
in the ring test is combined with the group sighting 
with the right eye not so uniformly, the S's number 
135, i.c,, arc about equal in frequency to those using the 
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right eye in the microscope test. Perhaps the micro- 
scope situation in forcing a more obvious choice re- 
duces that variability in the choice of eye which char- 
acterizes the ring test, 

The eye used in sighting through a ring is an index 
which differentiates between the so-called right- and 
left-handed groups fairly successfully, i.e,, slightly 
less well than does the ear-preference test, while the 
microscope test differentiates between the two groups 
somewhat better than does the latter, index, But cer- 
tain it is, since our results find corroboration elsewhere 
(4, p. 172), that there is no perfect relationship, as 
Parsons (14) believes, between eye dominance and 
hand preference. Nor were we able to gather from 
the responses to our questions concerning accidents to 
eyes or hands data that would account fo'r the failure 
of the dominant hand and eye to conincide as to side 
more frequently than they did. Of the 53 S's in our 
total group who showed consistent disagreement be- 
tween eye and hand dominance, 73,6% claimed that 
they (1) had escaped eye disorders, (2) were un- 
aware of experiences that would favor one eye more 
than the other, and (3) were never victims of tempo- 
rarily incapacitating accidents to their arms or hands. 
(See Table 24.) Only 11.3% mentioned having or 
having had difficulties in one of their two eyes and 
of such a nature as to be usable for explaining the fail- 
ure of eye and hand preference to correlate. About 
23% more reported having or having had difficulty 
with both eyes, while 7.6% indicated they had had 
accidents which prevented them from using a hand or 
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Frequency of Eye-Haxd-Preference Agreement in Relation to Eve Disorders, Accidents to Hands 

or Arms, and Speech Difficulties 
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TABLE 25 

Frequency in Speech and Eye-Hand-Preference-Agreement Groups of Subjects Claim- 
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an arm for a period of two weeks or longer. For the 
51 S's exhibiting partial disagreement between hand 
and eye preference, i.c., the sighting tests did not give 
entirely uniform results, the four percentages corre- 
sponding to those just enumerated are, respectively, 
58.8, 137, 15.7, and 11.8. (See Table 24.) 

It is worthy of note that of the H’s in whom hand 
and eye dominance seemed not to he in accord 39.6:1- 
4.6% mentioned being frequently confused when dis- 
criminating between right and left in at least one of 
the three situations described in the questionnaire, 
while for the groups for whom the agreement as to 
side of sighting eye and preferred hand was entirely 
or partially consistent, the corresponding percentages 
arc, respectively, 22.7-^2.8 and l7.3'i-3.6. (See Table 
25.) If a comparison is made between the number of 
times confusion in right-left orientations is mentioned 
on the average per individual in the three groups just 
enumerated the figures are found to be .62, .37, and 
.27, respectively. (See Table 26.) It is interesting, 
too, even though the group differences are not suffi- 
ciently large to indicate great probability of validity, 
that the S’s exhibiting disagreement between eye and 
hand preference claim more frequently that they de- 
pended oil artificial or arbitrary visual cues when 
learning to identify right and left than did the others 
(See Table 27.) 



VI 


MISCELLANEOUS VARIABLES 

Speech Disorders, A question which has commanded 
more attention than even that of the relation between 
eye and hand dominance is that of the relation between 
speech irregularities and manual experience. This issue 
we have given some attention. With respect to the 
questionnaire method of investigating speech difficul- 
ties which we used wc have already expressed our dis- 
satisfaction. Wc felt, however, that, if a strong re- 
lationship existed between disordered speech and cer- 
tain manual characteristics, this might be revealed by 
even so crude an instrument as the questionnaire. 

Forty-one of our S’s mentioned a difficulty such as 
stammering, lisping, and hesitation, etc., while this 
number was increased to 89 by those claiming that they 
learned to talk at an age which according to Gesell's 
standard would indicate that their speech development 
had been somewhat retarded. Too many of our S’s, 
then, it appears, have tested themselves by too severe a 
standard or have inaccurate notions regarding their 
speech development; but if one contrasts the groups 
which wc have designated as the Greater Speech-Dif- 
ficulty Group (89 cases) and the Small Speech-Diffi- 
culty Group (41 cases) with the group reporting no 
speech problems, the former two, and especially the 
latter, should at least he weighted with cases having 
real speech disorders. 

Between the groups who do and do not report speech 
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problems, no reliable differences appear with respect 
to the relative frequency of individuals alleging them- 
selves (1) to be left-handed at the time of taking the 
test or to have been at any time previous, or (2) to 
have had training in the use of the right hand. The 
incidence of hand-preference scores of medium (40- 
74) grade in the groups is also not grossly at variance. 
(Sec Table 28.) It is worthy of comment, though, 
that the Small Speech-Difficulty Group, the group 
probably having in it the largest number of bona fide 
speech cases, has a slightly higher number of mem- 
bers who indicated that, having once been left-handed, 
they had been trained to use their right hand. Con- 
sidering the probable weighting of our speech-diffi- 
culty groups by a large number of non-speech cases, we 
may with some reason suspect the aforementioned dif- 
ference of being valid. 

Interestingly enough, the incidence of speech dis- 
TABLE 29 

Ratios or tub Dikvuh. uncus between the Mean Scores Made 
dy the Men and Women and thi? Probable Errors of 
These Differences — First Performance Test 
and First Questionnaire 


Types of manipulation 

First 

performance 

test 

First 

question- 

naire 

Rimnnua) taught 

,27 

.00 

Bimanual untaught 

2.39 

1.4-2 

Bimnnunl total 

-92 

1.40 

Uniinnminl taught 

IJ iiimn nil a 1 imtn tight — equal 

.46 

.62 

opportunity 

Uniumminl untaught — handicap 

.14 

1.20 

offered 

4.89 

2.96 

IJn him mini total 

2,92 

1.1+ 

Hand preference total 

2.71 

.60 
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orders seems to he significantly greater in the groups 
showing both the failure of eye and hand preference 
to he in accord as to side, and frequent confusion in 
right-left discriminations. (.See Table 25.) Mere ab- 
sence of agreement in hand and eye preference does 
not seem to distinguish the groups reporting and not 
reporting speech disorders. Since this is true, the 
spatial confusion rather than the lack of coincidence 
as to side of manual and ocular dominance seems to be 
the relationship of significance in speech difficulties. 
Whether both conditions arc an expression of the same 
influences or arc causally related is a question. 

Sex Differences. Still another one of the variables 
with which strength of hand preference is supposed 
to vary is sex. Our results, both for the selected and 
unsclectetl items, reveal no reliable sex difference, (bee 
Tables 5, 29, and 30.) ft is interesting that our find- 
ings arc somewhat out of line with those of Jones (9, 
p. 143) who found the boys in his sample of preschool 
children to have a lower dextralily index on the aver- 
age than the girls. 

The questionnaire indicates essentially the same 
trends as the performance test. There is, furthermore, 
no evidence that the men arc better judges or predic- 
tors of their manual behavior than arc the women. The 
variability in the performance of our group of men is 
less than that appearing in the group of women; but 
we arc inclined to doubt whether this indicates a valid 
sex difference, since our male S’s were relatively few 
in number. 

College Major. The assertion is common that in- 
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TABLE 30 

Means, Sigmas of Distributions, and Sigmas of Moans for 
Shx and Academic Groups — S corks Based 
on Twenty Selected Items 


Groups 

Mean 

Sigma 
of dis- 
tribution 

Probable 

error of 
mean 

Female 

9D.G5 

21,70 

1.19 

Male 

92.45 

17.85 

1.63 

Social science 

88.90 

20,30 

1.48 

Liicrnlurc and oris 

93,00 

1075 

1.61 

Jlusine.is administration 

96,37 

6.25 

.82 

Science 

90.56 

18.15 

2.33 

Total 

93.6+ 

20.60 

,97 


dividuals who possess various manual biases gravitate 
into fields of work favorable to their propensities. In 
the face of such assertions it seemed of value to investi- 
gate the preference trends of those students in our 
groups majoring in four fields of academic work — the 
social sciences, literature and arts, business administra- 
tion, and the physical or biological sciences. These, 
we recognize, are academic divisions and perhaps are 
not the most useful ones that might be devised. Un- 
fortunately, moreover, the frequencies in some of these 
groups are low and the proportion of the two sexes 
not the same. Since we have found no marked sex 
difference, the latter consideration does not, however, 

seem important. (See Tables 30, 31, and 32.) 

It appears that the students majoring in arts and 
literature have a consistently stronger right preference 
than those majoring in the social sciences, although 
the differences are not large and in only one case meet 
the usual statistical standard of reliability. Since sev- 
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cral of the ratios in Table 31 are well over 2, the ilif. 
fercnccs are all in one direction, and the existing differ- 
ences in the proportions of the two sexes probably in- 
consequential, the general trend may merit some at- 
tention. There may, of course, have been other fac- 
tors effective in coloring our samples of each of these 
academic groups but of lhc.se \vc were not aware. 

The science students, who arc unfortunately few in 
number, in contrast to the others, do not differ con- 
spicuously from the social science group in the strength 
of their preference for the right hand. 

The other possible group comparisons, as one might 
expect, reveal the following relationships; the business 
administration and literature and arts students differ 
little; the literature and arts group tend to he more 
strongly right-handed than the science; and the busi- 
ness administration majors tend to favor the right band 
more than do the science. 

If our results are more than the products of acci- 
dental factors, they furnish material for interesting 
speculations, The science and social science students 
one might surmise to he more practical-minded and 
more intimately acquainted with a wider range of the 
physical concretes of the world than the business 
(executive and clerical) or literature and arts devotees. 
Wide manual experience, it is assumed, would make 
for greater variety in manual choice. The social sci- 
ence group, likewise, may be more interested practi- 
cally in people and their ways and hence could he 
expected to have had more varied experience with the 
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concrete world limn the commerce or humanities 
majors. 

One can, of course, as convincingly argue that stu- 
dents have rnierrd such academic divisions as give 
ilicrn with their native manual biases an advantage. 



VII 


SUMMARY AND CONCLUSIONS 

The manual choices in 1 0.*> situations of 201 university 
students were studied by means of observations of actual 
behavior and by means of a questionnaire paralleling 
these observations. The tasks the .S's were called upon 
to perform were generally of the sort with which peo- 
ple have daily contact. Some of the tasks required the 
use of only one hand, some the use of two. In cer- 
tain ones the S had probably received instruction at 
one time or another with respect to the commonly ac- 
cepted manual choice; in others, it was probable he 
had not. Usually the S was required to pick up the ob- 
ject to be manipulated, the latter being placed directly 
in front of him, The 8 was confronted with certain 
tasks, however, in which each hand was offered a po- 
sition handicap and then a position advantage. The 
tasks were grouped into five sections according to the 
qualities just described. The sections were arbitrarily 
designated as follows: “bimanual taught," “bimanual 
untaught,” “unimanual taught," “unimanual untaught 
— equal opportunity," and “unimanual untaught — 
handicap offered." 

Among the major findings of the investigation are 
the following: 

1. Correlating the scores based on odd and even 
items reveals the fact that the various sections of the 
performance test are to a high degree homogeneous. 
The bimanual untaught activities, however, yield sig- 

[ 212 ] 
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nlficantly lower correlations than do the other activi- 
ties. 

2. The correlations between the five parts of the 
performance test range from +.386 to +.881, being 
considerably less than those obtained by the odd-even 
item method. Scores for the unimanual section in 
which the position handicap and advantage were of- 
fered correlate least with the scores on the other sec- 
tions, whereas those groups of unimanual tasks desig- 
nated “taught” and “untaught” which afforded both 
hands equal opportunity to perform show the closest 
relationship to each other. 

Partial correlations indicate that the sections 
labelled “taught” have something in common not pres- 
ent in the other sections. The same statement might 
be made for the sections designated “untaught,” uni- 
manual, and bimanual. The tasks involving the posi- 
tion handicap seem to contribute to the performance 
test little, if anything, that is not included in the other 
divisions. 

4. The selection of the right hand to dominate in 
an adjustment tends to occur more frequently in the 
unimanual than in the bimanual series; in the “taught” 
than in the “untaught.” 

5. Two performance tests separated by an interval 
of four weeks were taken by 50 S’s. Scores made in 
the two performance tests on corresponding sections 
correlate above .90, with the exception of the section 
designated “bimanual untaught,” which had a relia- 
bility coefficient of +.879. For the handicap series the 
reliability coefficient was +.950 and for the total scries 
of tasks +.925. 
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6. A sillily of (lie agreement of the manual choices 
in the individual tasks of tlu: two performance tests 
indicates that 3 to I4.H/J of the time, depending on 
the section, a di/Terem hand was selected to direct the 
operation. 

7. Evaluation of individual items by a correlation 
and extreme-group comparison method reveals that 
the tasks vary greatly as far as their predictive value 
with respect to performance in tasks of various types 
is concerned. Several of the indices which have been 
used frequently- indices such as the position of the 
hands on the handle of the broom in sweeping or the 
thumb uppermost when the hands are clasped - appear 
to be among the least satisfactory of our tests for pre- 
diction, Activities which may be described as carry- 
ing arc, likewise, among those which are unsatisfac- 
tory, as are also most of the tasks in the handicap series. 
The more elaborate and delicate adjustments seem to 
have the greatest index value, other things being equal. 
Neither the position handicap nor advantage appears 
to influence consistently the size of the items' correla- 
tions with the section or total scores. 

8. The questionnaire correlates well with the per- 
formance test and is reliable as far as total section 
scores arc concerned, Responses to the questionnaire 
and actual performance tend to agree 76 to 94% of the 
time, depending on the group of tasks considered. The 
S's generally do not tend to report themselves more 
strongly right-handed than the performance tests in- 
dicate. The S’s probable reaction to particular situa- 
tions seems to be more consistently reported for the 
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unimanual than the bimanual series; for the “taught” 
than the “untaught.” 

9. Suggestions of bimodalily in the distributions 
of section ami total scores are slight. However, the 
distribution of scores based upon the 20 items which 
correlate best with the section and total scores exhibits 
a clear-cut bimodality. About 6% of the total group 
of S’s fall within the range of the lower or left mode 
in this distribution. 

10. While the correlations between the hand-pref- 
erence scores of si bs arc insignificant as arc also the 
correlations for all S's between hand-preference scores 
and the possession of lcft-hanclcd relatives of the de- 
gree of parent, sib, or grandparent, the individuals 
whose scores on 20 selected items fall in the left mode 
seem to have more left-handed relatives, especially par- 
ents, than do the individuals whose scores fall in the 
right mode. ICvcn the group differences, however, 
while consistent, are not sufficiently large to merit con- 
siderable faith. 

11. Measures of the relative difference in the 
Strength of the two hands do not yield significant cor- 
relations with measures of strength of hand preference 
based on the total scries of 1 05 tasks. The measures 
of relative difference in hand strength arc not, how- 
ever, very reliable. The direction of hand-strength 
difference does correlate well with hand-preference 
scores and differentiate well between the so-called 
right- and left-handed groups. 

12. The side upon which the S’s reported that they 
prefer to sleep tends to correspond to that on which the 
preferred hand is found. 
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13. The jaw preferred for biting an<l the shoulder 
upon which a gun or hat is rested tend to coincide as to 
side with the preferred hand. A slight tendency to 
correspondence with the favored hand as to side is 
also found for that leg which is uppermost when the 
individual sits with his legs crossed. 

14. Unrelated to the side of the preferred hand 
seems to be the direction in which the S tends to roll 
his tongue, the leg on which the S can stand the long- 
est when balancing himself on his toes, and the direc- 
tion in which he tends to pirouette. The first and third 
of these tests arc not very reliable. 

15. The direction in which the head is turned when 
the S is straining to hear tends to he toward the side of 
the favored hand, whereas the relative acuity of the 
two cars seems unrelated to hand preference. 

16. Sighting a distant object through a ring and 
sighting through a microscope do not always call forth 
the same choice of eye. The microscope lest gives 
more consistent results than does the test involving 
sighting through a ring. About two-thirds of the S’s 
tended to sight with the right eye; and one-third, with 
the left. In the cases in which sighting eye and pre- 
ferred hand failed to agree as to side, it was rare that 
anything from the S’s reports of difficulties or injuries 
to eyes or hands could he adduced to explain the dis- 
agreement. 

17. Difficulty in discriminating between right and 
left ill situations such as driving a car, military or gym- 
nastic drill, anti waiting on table, as well as depend- 
ence on arbitrary or visual cues in learning to make 
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the right-left differentiation seem to be associated 
slightly with lack of coincidence as to side of sighting 
eye and dominant hand. 

18. Reported irregularities or difficulties in speech 
seem not to be convincingly related to a persisting or a 
corrected left-handedness, nor to failure of eye and 
hand preference to agree, but rather to confusion in 
discriminating right from left, 

19. A slight, but probably not reliable, difference 
was apparent between the S’s majoring in the various 
academic fields. The humanities and commerce majors 
seemed to be somewhat more strongly right-handed 
than the science and social science majors. 

20. In strength of preference for the right hand 
the sexes seem about equal. 

Our results suggest that hand preference is a trait 
influenced by many variables among which are prob- 
ably; instruction, example, convenience, obviousness 
of choice, previous habits, specific nature and famil- 
iarity of the tasks to be performed, hand strength, and 
genetic factors. The method of measuring strength 
of preference profoundly influences the results ob- 
tained, 
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UNIi firunK vv, LA NAT UK 15, DE LA MESIJRE, ET DE LA DE- 
TERMINATION 1)K LA l'lllfrfiRENCE DE MAIN 
(llftsumA) 

Lcb choix iii.imick dc 2UU ciudkms umvcntilairca dans environ 100 situ- 
ations out 6l£ feuditfn nn moycii dnlincrvalioiH du cornportemcru et d'lin 
qucsiiomiairc. I*n nature et Id groupeinciu ties manipulations fnits par les 
fttudinnis nerttfil sugg^rtfi par les no ms drunks anx sections du tc» t — Ili- 
manud cnscigik. ni-mnnucl linn cn*cigik, Uni-manucl cnseigik, Uni-man- 
uel non enscigne — OppoMuniic tfgnTo, et Uni-manucl non cnscignft— ’Handicap 
offeN. 

Lcb principal!* rlsuliats dc 1’mvcM i^ntion mint les suivams; 

1. Les coillicieiHs tic Constance pour lep diverges sections determines 
par k nkthodc puirc-irupnirc vnrient dc H-0,70 ft +0,91; tandis rpie les 
correlations entre les re svi lints fails pur 50 Budkin* sur deux tests suliis A 
un intervnlle approxime d un rnoin hoiu ionics nu-dcssus dc -hO.88, ccllc de 
Louie la seric ctant dc -i’O t 93. Les correlations enlrc lea sections vnrient 
de -KIR « -10.88, 

2. Les I'ottdlaunnn yartieUcsv indUpurtu tpic ks Hccilons nommtes "en- 
acigikcid 1 president ipirfijuc clinse ik scmblablc non present dans les nutree 
divisions. II cn cst dc mcmc ties parties dti test nominees "non cnscign6ea M , 
,f uiil-maiiucllcs" ( et "hiunamicllcH " Les manipulations on il s'ngit du 
handicap tic position hcinbknt conirilnicr au test dc I’cxcculion pen on ricn 
non comp r Is dans les mitres divisions. 

3. Les r^sultn 15 dc cjueslionunirc (lunncnt dc bonnes correlations avee 
cciix du test tic I'cxlciiiion — assex bonnes pour employer ccux-IA pour ecu se- 
ct dons Ic diagnostic giikrnl. 

>b Les suggestions dc bi-mmJaliti dans les distribution* des riauUnta ties 
sections et de ccux dc tome k s£ric nont pen. dependant, la distribution 
des rftsulini* <lc droilcric basis sur 20 parties ebonies — e'eal-A-dire, ccllca 
tpii ont donut les ineilkiircs rorrilaiions avee les rtfsullats den flections et 
ecu* de unite k ic-»nimuxc one hi-nmdMUc |>ien mavtpkc. Environ 6 
pour com dc tout Ic (troupe dYuidiunts sc iron vent dans k mode gnuchc. 

5. La eorr^lnlion entre les resulinta ties preferences dc main dc 4-3 paircs 
d’ciudkntij i|c humic Lunilk est jnsigriifiniitc comma k tiont missi les r “bi- 
sjrialcfl" cut re les rCsulUus des |» rdf £ ru Hues tie main de tuns les Itudinnts 
cl k possession dc parents gaurhers du dcgrft de pirc ou mere, dc frftrc ou 
dc Hocur, ou dc grand- pa rent, 

(1. Les suivanU tint iiin; relation tlirectc cn divers degres avee la direc- 
tion et In force de In preference dc main: la direction de k difference dc 
force cnirc les deux mains; et la preference A I’igard du cok dans Ic som- 
incil, de In nuclioirc pour mordre, dc Tcpaulc pour reposer un fusil on un 
baton, de rocil pour mircr, de k direction dans larinelle on tournc la tele 
pour localise) un son ires faible, et dc In jambe pkccc desMis qunnd on met 
uuc jiunbe sur I'nuirc; lambs ipie Ic* tmivniues n'unt pas de relation; la 
direction dans lnt|iicllc ou tend A rmilcr In Inngue on A fnire one pirouette, 
I'oflicncik relative dcs jniubcs A I'cganl du bnknccrncut du corps, et I'ncuite 
relative dcs orcillcs, 

7, T,a diflinilk A discriinincr cnirc la tlruitc ci la gnuclic scinblc associ^c 
un peu an mafnpic de coiucitloni'c du cute de 1'ocil qtii mire cldc k maindom- 
inautc. Les irregohiritfis rappnrkes ei Ich dillinilki dc pandc nc scmblcnt 
ccpcmlam avoir unc vrnic relation ni aver mie gaucheric rorrigftc ni avee 
un rnantpie dWrnrd cnirc In tlominaiu'c tic I'ocil et celle dc la main, mnis 
philot A unc confusion dans In discriniinnTnm entre k droitc et la gauche. 
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8 . t.c.i rlianv ^ »i«i ilani le« «r|cn pp ' M If* tftiult' Krtfinlen 

scinbleiu nniiu furieinchl droiticr* rpic ecus «jui apemaluent (Inn* lea 
humnnilc* on Ic roininrrcc- 

Kitcii 


fcKNI? UKTKRSIJLlJirNCi DKH m-TW^IAl'TI- ttlN'-IT. I >KH MKSSlJNG, 
UNI) 1)1- R HKSrlMMlINti Di'K H>\N|)IiKVoRZIHmN4» 

(Ucler at) 

Die II mul ivnhlcn (manual rlKiirc*) vein 20(1 Studcnicn ill iirtKefuhr 200 
SiUmciniicn wurden mil lUcihaduuii^cu dcs Ucaebiticn* nnd mil cincm Kragc- 
bngen untcfflucln, Die IleMliiiflenhcit mul (iruppicMiiiK dcr Ilanilhalumgcn, 
die von Jen Vpp. aingcfilhri wnrden, wcrclen dufeh die dm Teilen der 
Pnifung gegebencO Tied angcdcuicD llcidluindi^e Udmamml) Rcleimo, 

R cidli aniline un^clcrntc, kinliandigc gclcrmc, Kifihandigc iingclcrnie urn 
II idling Kleirbcr c;dcgtnlicit for jede dcr zivci N,inde (cpiu.il opportunity), 
mul I'intidncJicc mil Rlctutift eiurr Aundciclumu (hstndK-aii). 

Die wcucnilirhutcn Jlcfondc dcr Unterimrlnmg hind /oIkciicIc : 

1. Die ^ui'crbmigkcitflkncflitfichic der vpx*cliic<lcnro 'i>ile, mit der 

Me diode dcr VcrftUichunft der unit ,f ii!itf1eu ben'* Scricn hcMirumt 

(determined by the mid-even mdhod) liegco tiri^rhcn KV" mid k'M. Die 
Knirdmioncn zwivchcri den von SO Ypp. ;m zivd Wilfuii^cii, flic mit Ah* 
Hand ungchihr cine* Mmmci Ktgeben ivurdcn, c'taUencu Zsihlcu lichen 
niulernciH pile iiber -l-.Hfl, und die KorrelalinrMznhl der gauzeii ^rric i*t 
d-.93, Die Komlminncii imnrbcn dm vc rubied mien Teilen lirgen *wi- 
adieu T.3R uiul 'k8H. 

2. TeifkorrclMiimien weiaen (Inrnuf bin, dtm die "ijflrriir 1 bcimrinicn 
Teile ciwaji mil cinamlcr Kemein Imlum, i*rn in Jen nndcirn Teilen nichl 
y^KtlWf fciuy; \\K. Da*uW\clu tAiuuuA f\U cUt TeiU \Wr DiuCuuu dta "iiuvultcul," 
“cinbHndiK," uiul “hcidhlindiu” hciuirint wordeu «ind. Die Hitiidhiilmiigcn, 
wclclic die LiiKCiiiififflcicliUhi; (ptndiinn li(imlkap) in Aruprin'h nrlnncn 
achcincn mi dcr TiiURkciwprdfimK (pcrforinanvn ic**) mir W mixes (\«w> 
iilicrlmupr Ktwas) Umutragen, lias niclit in den imdcrcn Teilen mit cin- 
gcRchloMcn ist. 

3. Die Hehinde nun dem KraKebn^cu licfcrn cine hnhc Knneliuion mil 
den Korrclntioncn <lcr TiiliRlccituprilfuriK^hrif b grnpik. urn cine VenvembmK 
den cralcren ai^utt dcr letzteren he i der tillncmeinm l)ianno*e vu rr/noff* 
lichen. 

4. Amreutuiiffcn v«n liimndfllitrit in den Vcrteilun^eii dcr T *c il- mid 

GciainlHcriciualilcn fiind KcrinK* Die Vcrtcilnn^ dcr cm 20 ru^Kewohlteii 
lUainnduiicu cnniltcHcii Rcrhih(iiuliy,kciu/ahUn (dcxunlily m-otch), — die, 
die mit den Tcil- urul CJcHnnihciiciunblcn <1 ic lurrlmCcn Korrclntioncn lidcr- 
ten, — erweiaen ober cine niifl^cpriiKic Hirnodnliuit. Un^efeihr G kumni dcr 
Sianxcu Grnppc kommen inucrh nU> den Jch linkcn UidicimhklcB 

(left mode) zm liegen. 

5. Die Korrclotion zwiseben den IlnndlicvorzuKiinnvscdilcn (bond prefer- 
tnce ncorca) von 13 Dc^chwiiurpniircii ainJ nnhctlemcml, wie mirh die 
Klorrclciiioncn zweiter Picric (hiierial f’u) /winrhen den Ihuidbrvor/ii^niiK^ 
%nhlcn nller Vpp. uiul tlcni Ucsiebm linkluindiger Verwnndicn imf ilcr 
Slufc von Ultetn, (letdmiMtm, Oder liri^sebeni. 

fi. In vermbiedenem (Jrculc zu der lUcbmnK uiul Sliirkc fler |l n ndlirvor- 
ziigung In tlirckier Ilczicluing Mchcnd Kind: Uuhuing dn Snirkennjiur- 
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Bcliicdca zvr’ischcrt den zwci Morulcn; und Dev orsugungcn in Bezug mif 
Wahl cincr Sciic bcim iicldafcn, cincr [Suite des] Kiefers bcim Knuen, der 
Schuller sum Hailcn der Flilifc ndcr ties Schlnghulzca, dea Auges bei der 
Visienmg. Kirhhing dcs Kupfes bei der Lnkalizicrung cines sehr ncliwnchen 
Laulca, und WbIiI den nhrmin zu lcgcndcri Heines Ijei Krcuziing der Bcine. 
Mil der IlnndbcVor/umiiHl iinvcnvaridi nijid ntulcr »cit^ die Kichtung jn die 
man die gunge /u nilku ndcr cine Pirouette zu mnehen, gcncigt 1st, die 
relative Wirksamkeil der beiden Heine bei der Hnlnncicrimg dcs Kor'pers, 
und die relative Sell a r / ho r iirk c ii der heiden Ohren. 

7. Scliwierigkeil bei der U rm rachcl dung zwhehen der rcclitcn und der 
linkcn Hand ncliclnt cine gcringc Hrzi chung vw When zu einem Feliien nn 
Gbercinsiimrming 7wi*dicn der Sciic dcs visicrcndcn Auges und der Seile 
tier <lominnnlCJ\ Hand, (icmcldcic Unrcgclmnasigkcitcn und Schwicrigkeltcn 
in der Spruchc sclicilicll nhrr lilchl iihcrzcugcml mil einer korrigierten 
LinksihHiuligkcil nucli mil einem Fehlcn an Ohcrcinsiiinmiing der Scite dee 
dominanlcn Augca mil tier der dominniUcn Hand in Bczlehung zu Stehen, 
sondern chcr mil Schwkrigkcii bei der IJMcrschcidung zwischen Rcchis 
und Links. 

8. Sludcnien die als firm pt f n r Ii cine Wissenscliaft odcr eine Sozialwis- 
flenaclinfi walilcn srheinen weingcr misgcpriigl rccfathhndig zu B cin ola Stu- 
dcnicn, die ilir Jlanpifarli mile r den Hum uni or a odcr im Ilnndel nusgcoucht 
haben. 

Koch 
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I 

THE PROBLEM AND THE SAMPLE 
A. The Problem and the Test Instrument 

In 1921 tlie Army psychologists suggested that “the 
intelligence of the principal sample of the white draft 
. , , is about 13 years" (32, p. 785). Probably no 
other passage in the 890-page report of the Army psy- 
chologists aroused greater surprise, indignation, criti- 
cism, and controversy. Psychologists (18, 26, 27) at 
once attempted to fix “the mental age of adults" — some 
arguing for the conventional 16-year level originally 
sponsored by Tcrman, others favoring the 13- or 14- 
ycar level suggested by the Army investigations, and 
still others urging that intelligence continues to develop 
as far as, if not beyond, the age of 19, A distinction, 
however, needs to be made between the peak of devel- 
opment, and the "mental age of adults." The latter 
phrase is as a matter of fact no more justifiable than 
would be the expression "the mental age of children." 
In both cases (with possibly rare exceptions) the men- 
tal age changes significantly with the progress of the 
years: among the children there is growth; among the 
adults decline. 

For several reasons, the most satisfactory method of 
measuring the decline of intelligence among adults 
requires measurement of the rise of intelligence among 
comparable groups of children. The younger subjects 
supply valid regional norms by which to evaluate the 
decline observed among the adults. The present mono- 
graph undertakes principally to study the growth and 
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decline of intelligence in rural New Knglaml as indi- 
cated by 1191 rvamiiiiUMUis with the Army Alpha intel- 
ligence test ( Forms s and 7 ). [ Subsidiary problems 
also receiving attention arc the relation of variability 
to nge, the form uf the dcvebfpmcntal curve, regional 
differences, sex differences, and the problem of differ- 
ential growth and decline according to intelligence 
level 

A number of reasons prompted the tliuirn of ibr Alpine in preference 
in oilier Mandanli/.rd trsK The Alpha was ',‘irrfullv prepared, with 
perhaps mure attention in empirical vliriK than am othrr Ira appro- 
priate for use aiming adults (,U). The Alpha is betier adapted for 
use over a wide? ninp'e of Hurllip.oui* iIkiii either ilie Thurstonr nr 
the Otis Italv-dn which the tumsuot dub id ta^k* lends to create 
undesirable difficulties of enmprrhrMMirn, especially under nrfiditiowi 
of j*rnup administration, Tlir fact linn I lir Alplm trsl laid been 
administered In nearly 2,1X10,000 inrii in ihr Army and had the 
kind inn of the IJnitrd Stairs (iovernmrnt (,12) was vnmelintf* a 
favorable uUcin^-poim in Approavlutij: adults who were a^ked to 
cooperate in the survey. Finally, the Alpha irui has probably enjoyed 
wider use than any other uroup test, thus prruiiuinn hroailrr com- 
parisons with results obtained hy ntlier invest iga to vs, 

\Vc should be remiss if we did not pnim mil cniain defects of 
the Army Alpha. OiihUtidini'lv, we. may tjurstinn wlirtlier tests 
of tlie nnlurc of ^eneial information (such as Alpha Kulurm 4 ami 
8) a should he included in a battery to hr used in pomps of different 
ages (I); on the other hand, the growth curves for Mich tests pro- 
vide interesting comparisons with the curves fmm the other Alpha 
subtests. Wc could wish that the Alpha contained at least one or two 
tests in which speed is less at a premium; the factor of speed will be 
separately considered, in the interpretation of results. 

Some readers will consider that our understanding nf tlir term 


‘Results from three other tests have been Separately reported (12), 
’Test 4 ("opposites") is virtually a vocabulary tm; 'IVm H meas- 
ures "^cncml information." 
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"intrlligrMi'r require- diVcu^ion. IJiicfty, the aspects of intelligence 
in wliieli we ate iliirlly imerested consist in the ability to cope with 
I'onijMi.iiiu ly nrw puiMrm situations. The problem situations arc 
j^Miilirrl hr intellectual (involving symbols and relationships), 
radii r Hem mh i.il nr rniutinnal; and to be "new 11, in the sense that 
pir\inu, Uinulnlpr nr training is of relatively small importance in 
dcfri mining individual dill err nets, We recognize that the diversity 
id tlir "piru'oiH knowledge or training” of adults makes the measure- 
ment nt aduli intelligemr especially hazardous. It may be that the 
Alpha mmj v of an imfiritiuttl adult is only questionably valid as an 
frolic. r( inn <*i l/i mfclligimv; yet die average score of a yroup of 
adults living in a relatively hnningeruuius milieu (such as rural New 
Knglnnd) ntay hr assumed in possess sufficient validity for serious sci- 
rntitic iw\ Wr dmiild it priori consider that Tests 1, 3, 5, 6, and 
7 A of the Alpha luM fulfill the requirements of our definition of 
"inlrlligriit' v " ; and lhr performance of groups of persons on this bat- 
tery nf MihicsK may pnbap- he considered the host index (obtainable 
fiMiu Alpha) h| ihr 1 ptuv.-th and decline of "intelligence.” 

H. Method or Administration and Description 
op the Sample 

The present report is derived from a community sur- 
vey conducted in \ ( f villages of Massachusetts, New 
Hampshire, and Vermont. In selecting the specific 
villages as loci for the study, weight was given to the 
following considerations : 

"L The population examined should be relatively 
liuniopeiiniUs in economic status and in educational op- 
puituriitv. Kn virou mental variables should approach a 
minimum, to the extent that this may occur under non- 
rxpniimntnl conditions. 

,4 J. 'The population should he entirely native-born of 

f'llii .e are ilir mal directions, the 11 common sense,” the disarranged 
si'fiteiiO'i, tin 1 inline rival completions, and the analogies tests, respec- 
tively. 
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nalivrdwirn M<vV, in order lo reduce faunr* nf language 
handicap and nf drffrrrnifal e*nup fudifinnK 

M J a The fmpMhuinn dmuhl he irlui\rlv summary 
within a limited ili^rn l, in *»i ilrr lint l.ltrr additional 
Mincy* \ ;ni hr made il denied, A M.d‘lr pump lit r 
further adwuuec lh,U its earlier wiir,ihw .mil llkr I«rr n 
ml lainilv rclalmiidiip' can 1>r mmr i r.nlilv limed linn 
in a mm i|> r^itHiri»iri|i ninny iniidnm. 

"Tlir ilhltnl finally vlii*eci for ilie survey included a 
Mink of ninr ommirs in annual ami nwih inmal Nrw 
Knirlaml. Tlir^ wrrr selected as nlfcrinn rrprr^mativr 
rural conditions for (hr si ales nf Mas'.aclimrns New 
UumydniT, ami Vermont. In iltr IM township* (under 
2MHI population) nf llir^r enmities PI ullages were util- 
ised for llie purposes nf i hr survnv; llicy were considerri), 
with dicir luljmrril (.iruiiriv! urea 1 *, in providr a fair sam- 
ple i>( ilir tmal nital population nf thr nine rnuntirK 
'hr re presell la li verier nl i)irw« villages appears m hr 
nursed hy all of (lie social and tvorinimV criteria wlnYli 
have hern applied 1 ^ U ). 4 

Tn develop community cooperation ;im i injure rea- 
sonable completeness of sampling a carefully elaho- 
rnlcd ailminisirali ve ieehni(|ue was employed. This 
technique involved the. use of a free mniioivpicuuc 
show (3) ami supplementary huuse-m-hmise (or farm- 
to-fnrm) testing. Briefly summarized, uur sampling 
and testing procedures included the following steps; 

I. A study of llie community with reference to the 
general educational level, participation in church and 
club activities^ and the local customs and preferences 
concerning entertainment* The communities were suf- 


4 lJcuih as to the NpiesniUtivrncss nf thr towns selected, in such 
important chiiraiicristk.s as population, racial origin, otYiip;uiuii:il dis- 
tribution, literacy, education, and rate nf nuij'raiion, may he found 
in Jones (13). 
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ficicntly similar in these respects, so that the experience 
derived in the first few villages was of value in deter- 
mining the later policies of the investigation. 

2. Introduction of the project to local groups. An 
approach was made to several of the best-known citi- 
zens in each community, including usually the minis- 
ter, and the leading town officials and business men, 
The first contact was usually made on a social basis, 
and no more explanation was given than was neces- 
sary to elicit their initial interest and approval. 

2 . Determination of a meeting place for group 
testing. In villages possessing a motion-picture hall 
(where commercial silent films were shown once a 
week) arrangements were made with the local exhibi- 
tor for rental of the hall and projection service. In the 
smaller villages the town hall or parish hall was used; 
in these communities a portable (De Vry) 35-min. 
projector gave good service. Where electric lines were 
not available, ihe necessary current was obtained from 
a Wcstinghousc generator. This was belted to a pulley 
on an extension of an automobile crankshaft; by means 
of a field rheostat a satisfactorily constant current of 
110 volts could he maintained. 

4. Announcement of the first meeting. The follow- 
ing modes of advertising were employed; oral an- 
nouncements in church, at preceding motion-picture 
exhibitions, and at meetings of the Grange and other 
local societies; newspaper notices; placards posted in 
the village and along country roads; free tickets of 
invitation, circulated by local canvassers. It was not 
always necessary to employ all of these methods in a 
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single community; hut in each case steps were taken 
to insure a wide and adequately early announcement 
the aim being to reach every family in the community, 

that a minimum of special selection would occur. 
The specific inducement to attend was in each instance 
a free program of motion pictures, consisting of short 
subjects and a main feature. In choosing the programs 
to be employed, over fifty reels of films were inspected 
in previews, and a further selection was made during 
the early part of the held work on the basis of an objec- 
tive study of rural preferences (14). 

The programs were successful in appealing to rural 
groups. The attendance consisted not merely of villag- 
ers living near the halls, hut also of farmers from re- 
mote districts. The latter brought their families, and 
also gave conveyance, in overloaded cars, to neighbors 
who lacked their own means of transportation. Our 
small halls were, as a rule, well filled by an amiably 
curious throng of from 60 to 1.S0 farmers and villagers; 
in these thrifty New Kngland communities a free show 
proved a dependable means of gaining popular inter- 
est and support. 

5. The group testing. In the earlier period of the 
survey, the Alpha test was administered at the end of 
the main feature of the motion-picture show, and be- 
fore the final reels of short subjects. While monitors 
passed out pencils and lapboards and Alpha blanks 
(Forms 5 and 7 being given to alternate persons in 
order to prevent copying), the examiner gave a brief 
talk designed to stimulate the interest of the audience 
and to motivate them by appeals appropriate in the 
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specific group. In the Jatec (and principal) portion 
of the group testing, where somewhat less time was 
devoted to the development of community rapport, the 
method was adopted of giving a motion-picture test 
prior to the Alpha, The motion-picture test took sev- 
eral forms, depending on the particular program used 
( 12) ; but in each case the test was planned with a view 
to maintaining the interest and cooperation of the audi- 
ence and to providing some experience in group meas- 
urement. The Alpha was usually administered in the 
intermission of a second show, scheduled a week or so 
later. 

Generally, then, the Army Alpha was given at the 
second meeting in a community. The audience had 
been prepared both for the motion-picture and the 
Alpha tests through the preliminary advertising, which 
stated that brief and interesting “questionnaires" would 
be distributed. Cooperation was usually excellent. A 
previous report concerning the motion-picture tests 
has stated that 

,l . . . under the age of 40, adequate effort was obtained 
from over 95 per cent. Above the age of 40, a small, in- 
creasing number pleaded exemption, usually because of 
difficulty in reading . . . This excuse, whether bona 
fide or not, doubtless operated to give a very slightly 
superior selection of cases in the upper age ranges . . . 
While an occasional octogenarian filled in our blanks and 
made a reputable score, it was evident that individuals 
above 60 or 65, even with corrected vision, were not 
usually equal to taking a group test, and no systematic 
attempt was made to collect records beyond the age of 

60" (12, p. 228). 
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The Alpha tests came in smaller type than the (espe- 
cially printed) motion-picture tests; perhaps for this 
reason the selection of cases at the upper ages seemed 
more severe for Alpha than for the motion-picture tests. 
This selection was compensated for, however, by sup- 
plementary home testing. 

After the initial period of the survey, the method was 
adopted of concealing the heading on the Army Alpha 
by pasting a printed slip across the top of each Alpha 
blank, This slip contained spaces for the subject to 
record his sex, age, schooling, and occupation. In place 
of the intelligence-test caption, a title was given which, 
together with oral explanations, was designed to moti- 
vate an interest in the tests as measures of practical 
judgment, information, and speed of reading and un- 
derstanding (2). 

6. Supplementary testing. One of the primary aims 
of the general survey was the collection of intelligence- 
test data on entire families. In a given family, it fre- 
quently happened that some members were unable 
to attend our meetings, due to home duties, conflicting 
engagements, illness, or lack of interest. Sometimes 
an entire family would be in attendance, but one mem- 
ber would fail to participate because of the lack of 
reading glasses, the necessity of caring for a younger 
child, or (rarely) because of a tendency to non-cooper- 
ation. 

In conditions even slightly unfavorable, no urging 
was employed at the time, but the family was marked 
for a later home visit and test, In many communities 
an attempt was made to test every family containing 
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two parents and two or more children, whether or not 
they had representatives at the group meetings. In other 
communities a family census was drawn up from the 
town records, and a random sample was made of two- 
child families." In the home or individual tests a tech- 
nique was used similar to that employed in the group 
measurements, except that of course the motion-picture 
entertainment could not be included. 

All the records employed in the present study are 
from native-born individuals coming (with possible 
rare exceptions) from English-speaking households. 
About 87% of the total group are primarily of old 
New England stock, and about 12% of French-Cana- 
dian origin, dating back two or more generations in 
Vermont (13). 

The total sample includes 1191 cases. In the Ap- 
pendix will be found detailed tables presenting statis- 
tical descriptions of the total sample, and of various 
subdivisions, The validity of the present research rests 
upon the fairness and homogeneity of sampling; we 
have attempted, in the Appendix, to analyze all rele- 
vant features of sampling for which data are available. 

Summary 

1. 'Fhe data of the present study consist of Army 
Alpha intelligence tests of 1191 subjects between the 
ages of 10 and 60, 

“Due to the absence of a differential birth-rate in our rural New 
England communities (5), this selection lias not introduced any bias 
of sampling. 
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2. The sample is derived from 19 villages in rural 
Massachusetts, Vermont, and New Hampshire; these 
villages are considered, with their adjacent farming 
areas, to provide a fair sample of the rural population 
of the three states. 

3. The testing procedure included the use of group 
tests in community halls, free exhibits of motion pic- 
tures being offered as an inducement for attendance. 
The sampling was completed by supplementary house- 
to-house testing. 

4. The present study attempts primarily to trace 
the growth and decline of mental-test ability between 
the ages of 10 and 60. Subsidiary problems also receiv- 
ing attention are the relation of variability to age, the 
form of the developmental curve, regional differences, 
sex differences, and the problem of differential growth 
and decline according to intelligence level. 



II 

THE GROWTH AND DECLINE OF 
INTELLIGENCE 

Tabic 1 gives the distribution of scores of each age 
group in the total Alpha test. The growth and decline 
of Alpha scores is shown graphically in Figure 1, 
which presents a smoothed curve based on the average 
of the mean and median performance of each age 
group. 0 The curve has been drawn in terms of T-scores 
(21)/ with the raw score equivalents listed on the 
right-hand side of the graph. 

The chief characteristics of the curve may be sum- 
marized as involving a linear growth to about 16 years, 
with a negative acceleration beyond 16 to a peak be- 
tween the ages of 18 and 21, A decline follows, which 
is much more gradual than the curve of growth, but 
which by the age of 55 involves a recession to the 14- 
year level, It may be noted that the form of the 
adolescent growth curve agrees closely with that re- 
ported by Lufkin for the Army Alpha in rural schools 
(20), and also with Teagarden’s curve for the juvenile 
population of Mooseheart (26). To the age of 15 
there is also close agreement in actual scores, but be- 
tween 16 and 20 the Lufkin and Teagarden medians 

°For a discussion of the method employed in curve-fitting, see 
Appendix B. It may be noted that the numbers of cases in the 
various age groups are unequal (Table 6, p, 277) ; the result is a fit 
which on first impression looks less accurate than if the curve had 
been fitted without regard to the number of cases. Each curve-fit 
has been tested to insure that the sum of the deviations, weighted 
for u, equals approximately zero (see footnote no. 17). 

7 Sec Appendix B. 
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TAHLE 1 

Correlation between Chronological Age and Army Alpha 

Test Scores* 
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FIGURE 1 


Smooth ed Curve of Growth and Decline of Army Alpha 
Test Scores of Total Rural New England Sample 
Original data (average of mean and median) in small circles 

run slightly higher, probably due to some degree of 
selection at these upper ages. It should be observed 
that the method of community sampling employed in 
the present study was designed to avoid those selective 
effects which must inevitably occur in a survey such as 
Lufkin’s, limited to the public schools. The decline 
of intelligence scores beyond early maturity is similar 
to results previously reported for a variety of motor, 
sensory, perceptual, and learning functions (7; 24; 29, 
pp. 106, 133-136). 

Perhaps the chief interest in the present material 
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lies in the possibility of comparing the growth curve 
with the curve of decline) for a population regarded as 
homogeneous. Considerable attention should, there- 
fore, be given to the validity of our sampling at various 
age levels. We should analyze the data with these 
questions in view: To what extent is the decline in 
intelligence affected by sampling changes at successive 
ages? Can it be shown that the decline is due to a pro- 
gressively poorer sampling, rather than to a bona- 
fide decrement in human abilities? Later sections will 
consider other problems bearing on the significance of 
the developmental curves; these problems include a 
study of sex differences; a study of the Alpha sub- 
tests, with a consideration of the validity of total Alpha 
score as a measure of intelligence; and a comparison 
of growth and decline in different intelligence groups. 

Three methods are possible for testing the homo- 
geneity of sampling: 

1. A comparison of cases tested in halls with those 
obtained as a result of home canvassing. 

2 . A comparison of groups of communities in terms 
of completeness of sampling. 

3. A comparison of adolescents and adults from the 
same family groups, with samples of less homogeneous 
origin. 

The statistical constants forming the basis for the 
three comparisons suggested above may be found in 
Table 7 of the Appendix. Figure 4 presents curves 
for the 911 individuals tested in community groups, and 
for the 280 individuals tested in homes. The hall 
sample tends to be drawn more largely from village 
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residents and from agricultural families living near 
villages. Observation of the actual sampling procedure 
has convinced the writers that the incentives employed , 
in bringing subjects together in groups were (to a slight 
degree) progressively less effective for individuals of 
lower intelligence in the upper ages, In other words, 
while a fairly representative sample was obtained in 
adolescence and early maturity, in later maturity the 
group-tested sample tended to be drawn more largely 
from homes of superior social and educational status. 
The effect of this is to maintain the curve of decline 
more nearly on a plateau ; in the home-tested cases, on 
the other hand, a very accelerated decline is to be ob- 
served, because one of the functions of the home tests 
was to add cases which had been missed in the halls, 
and thus to correct the incompleteness of the hall 
sampling. The curve for the total sample falls between 
the curves for the group-tested and the home-tested 
cases, and doubtless presents a truer picture than either 
of these. 

However, in view of the preponderance of hall- 
tested cases, it may be suspected that the curve for the 
total sample in Figure 1 is held up to a somewhat 
slower decline than would be the case if selective fac- 
tors were balanced by a more comprehensive home 
testing. This possibility can be investigated by com- 
paring communities which were very intensively tested 
with those in which the sampling (for reasons of time) 
was less thorough. In these terms, three divisions of 
the total sample may be recognized: 14 communities 
which were “extensively sampled" (Group A), 5 com- 
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munities which were “intensively sampled" (Group 
B), and a subgroup of the latter consisting of 3 com- 
munities which were “most intensively sampled” 
(Group Bi). In Lcverett Village and East Leverett, 
approximately 90% of the entire population between 
the ages of 10 and 60 were tested. Illness, absence from 
town, and a very few cases of non-cooperation, ac- 
counted for the cases not tested. In Gaysville an equally 
comprehensive program was not attempted, but in 
addition to the hall tests records were obtained by a 
home canvass from every family containing two or 
more children. The five communities of Group B 
include a fair range of the characteristics of the total 
sample: Gaysville is primarily an agricultural com- 
munity, sparsely settled over a wide area; Dana is a 
small compact rural village, also chiefly agricultural; 
Leverett and East Leverett are small villages with both 
industrial (a box factory) and agricultural interests; 
the remaining town, Bethel, is one of the largest in 
our sample and contains a large proportion of non- 
agricultural workers. Each of these communities, more- 
over, is matched by one or more communities in the 
remaining group of towns (Group A), having a simi- 
lar size, location, and occupational distribution. The 
curves for these three subsamples, given in Figure 3, 
indicate that the less complete or more questionable 
the subsample, the less rapid the decline of Alpha scores 
beyond the peak. It seems likely, therefore, that the 
curve in Figure 1 for the total sample must be accepted 
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as a conservative or minimum estimate of the decline 
of adult intelligence beyond the age of, say, 20.® 



FIGURE 2 

Growth ANn Decline of Adilut 
in tih: Aoureviatiid Army Alpha 
Test (Tests + and S Omitted) tor 
Total Rural New England 
Sample 


FIGURE 3 

Growth and Decline of Ability 
in the Army Alpha Test tor 
Group A (Extensive Sampling), 
Group B (Intensive Sampling), 
and Group Di (Most Intensive 
Sampling) 


Further evidence in' support of this view may be ob- 
tained from Figure 5, which gives curves for three 
types of cases: (1) In the “complete-family group” 
both parents of a family and one or more children of 
these parents were tested by the Alpha; the only chil- 
dren omitted were those too young to be tested by the 
Alpha, and an insignificantly small number who were 
out of town. (2) In the “partial-family group” are 
included either two or more siblings of a family, or 

"Differential mortality is an additional possible factor in this con- 
nection. It seems reasonable to suppose that within a given rural 
population, as within an urban, intelligence is more or less correlated 
with the occupational and hygienic conditions which make for longer 
life. Hence, age curves for intelligence, unless derived by cumu- 
lative testing of the same individuals, will at the upper ages decline 
too slowly, because of survivorship selection. 
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FIGURE- 4 

Growth and Decline of Apility 
in tj-ir Army Alpha Tesy for 
Hall-tested and Home-tested 
Cases 


FIGURE 5 

Growth and decline of Adility 
in the Army Alpha Test for 
Three Groups: '‘Complete- Fam- 
ily,” "Partial-Family," and 
"Non-Family” 

(See text.) 


one parent and his or her child or children. (3) In the 
“non-family” group ate included all those cases not 
already classified in the two preceding groups, viz., 
single siblings, one or more adults in a family with no 
child tested, or unmarried persons without a sibling 
or parent tested. 

Figure 5 shows that the curve for the complete- 
family group, like that for the home-tested group, 
drops more rapidly and to lower values than the curve 
for the total sample. Homogeneity of sampling in the 
complete-family group seems indubitable, since the 
falling portion of the curve is based on measurements 
of the parents of children in the rising part. 0 It is 

"If dull parents bear a larger number of offspring tlian bright, or 
bear the same number of children within a shorter time, then the 
rising limb of our intelligence curves is, in a sense, unduly weighted 
with dullness. Keeping in mind the virtual absence of a differential 
birth-rate in the communities investigated (5), and, moreover, the 
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interesting and important to note that selective migra- 
tion of brighter adults into the cities can have had little 
or no effect upon the curve for the complete-family 
group. 10 Within the limits of the number of cases in- 
volved, then, the accelerated drop in the complete- 
family curve appears thoroughly authentic. It may be 
noted that only about half of the complete-family 
group were home-tested (Table 14, pages 284-285). 

We may conclude that for reasons of sampling Fig- 
ure 1 must be interpreted as offering a conservative 

imperfect correlation between parental and filial intelligence (13), 
wc may doubt if cither of these factors operates significantly. — It is 
probable that the rising portion of the curve is weighted with first’ 
born rather than last-horn children (in view of the fact that many 
families, at the time of testing, were not yet completed). But it has 
been shown that, at least for these communities, and probably quite 
generally, there is no relation between birth order of offspring and 
intelligence (LI, IS). — It is on a priori grounds extremely doubtful 
if a differential death-rate is the cause of the drop in intelligence- 
test score during maturity; indeed, a differential death-rate, if pres- 
ent, would mere likely operate to prevent a decline (footnote 8). — 
Finally, it might be suggested that in the curve for the complete- fami- 
ly group the rising and the falling limbs of the curve arc not com- 
parable, due to the regression of offspring to the mean of the race. 
This suggestion, if it is valid, assumes that the intelligence of rural 
New England is significantly inferior (or superior) to that of the 
mean of the race — an assumption which we arc by no means prepared 
to admit. Moreover, significant regression is probably not to the mean 
of the race, but to the mean of comparatively recent ancestry. For 
our rural New England group, it may be questioned if the mean of 
recent ancestry differs sufficiently from the mean of the present gen- 
eration of parents to make the regression of offspring a factor of im- 
portance in the present study. 

10 If the decline in intelligence within our sample of adults were 
due simply to the continuous emigration of brighter parents, we 
should expect the children of older parents to be progressively infe- 
rior in brightness to the children of younger parents, A comparison 
of Table 2 with Table 3 fails to indicate any such inferiority. Sclcc- 
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picture of the age decline in intelligence-test scores. 

But there are other reasons which point in the same 
direction. In the first place, correction for zero scores 
would lower the curve at both of its extremes. These 
zero scores are not uniformly distributed through the 
various age groups, being more heavily concentrated 
at the lower and upper ends of the age range (Table 
IS, page 287) . Inasmuch as a zero score probably de- 
notes a less-than-zero ability (in terms of equal units), 
correction for this factor would to some extent decrease 
the measures of central tendency, especially for the 
younger and older members of our sample. Correction 
for zero scores, in other words, would to a slight de- 
gree emphasize both the rise and the decline in the 
intelligence curves. 


live migration, then, is not the cause of the drop in the intelligence 
curve for the complete-family group; it is even less likely the cause 
of the (slower) decline in the total sample. 

TAIJLB 2 

Intelligence of Ciiimmen of Parents in hie ''Complete-Family” Group 


CA of 
parent 

No. of 
children* 

CA of children 

Mean Median 

Alpha scores 
of children 

Mean Median 

25-29 

5 

12.9 

11.3 

51.0 

52.5 

30-34 

31 

12.7 

12.5 

56.9 

60.7 

35-39 

74 

14.4 

13.9 

66.0 

56.4 

40-44 

77 

15.6 

15.2 

79.9 

79.4 

45-49 

63 

17.2 

16.9 

86.5 

80.0 

50-54 

77 

17.6 

17.1 

104,9 

101.3 

55-59 

U 

26.4 

27.0 

105.0 

105.0 


•Each child is recorded twice, once for each of its parents (except in tile 
rare instances where one of the parents, being aged 6D or over, lias been 
excluded from our sample). As the regression may indicate, the correlation 
between children's and parents’ CA is not high, being .4*1- for the compleLcd- 
family group (and .50 for the partial-family group, not shown in the table 
above). The correlation is markedly hcteroaccdnatic; i.c., the age range of 
children of older parents is much greater than the age range of children 
of younger parents. 
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Of more fundamental importance in interpreting the 
significance of Alpha scores, however, is the fact that 
a proper allowance for the advantage of age and expe- 
rience in two of the Alpha subtests (Tests 4 and 8) 
would lower the curve for adults (and raise the curve 
for the younger ages) . Tests of native intelligence as- 
sume that the subjects have all enjoyed equal familiarity 
with the experience variables affecting test score. In 
the case of information tests (such as Tests 4 and 8 U ) 
administered over a wide age range, this assumption is 
manifestly and provedly invalid ( 1 ) . Particular atten- 
tion is called, therefore, to Figure 2, which presents the 
curve of growth and decline of the modified Army 
Alpha test (Tests 4 and 8 deleted). It is suggested that 
this curve is more acceptable than the curve of Figure 
1 as a picture of the development of native intelligence 
with age. In this, the recession by age 55 has reached 
nearly the 13-year level, as compared with the 14-year 
level reached at age 55 in Figure 1. 

Upon examination of the developmental curves for 
the individual subtests (Figure 6, and Table 3), one 
is impressed by the great variation. In some tests, the 
adolescents are superior to most of the adults; in other 
tests, the adults, on the average, surpass the adolescents. 
In some tests, the peak of development is reached 
around 18 years; in others, a slight rise continues well 
into advanced maturity. In some tests, decline is fairly 
precipitous; in others, decline is negligible. This varia- 

I'Test 4 (“opposites”) is virtually a vocabulary test; Test 8 
measures ‘‘general in formation. 1 1 
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FIGURE 6 

Growth and Decline of Ability in the Indiviuual Suhtests 
of the Army Alpha 

Males 1 females > total— 

The T-score values for each test are given at the left; chronological 
age is given at the bottom ; original data for total group arc plotted 
as small cirdea. 





TABLE 3 

Statistical Constants (Mean, Median, and S.D. of Raw Scores) of Total Sample 
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tion can hardly be completely explained on the basis 
of present knowledge. Certainly no simple “verbal fac- 
tor" can explain the results. A previous study of the 
individual items of the Stanford-Binet, administered in 
the same communities as the Alpha, led to the emphasis 
of the differential influence of rather specific environ- 
mental factors (17) ; our interpretation of the sustained 
rise in Tests 4 and 8 (given on pages 249 252) may be 
considered in accord with this environmental hypo- 
thesis. There is no evidence in Figure 6 to support 
Thorndike’s suggestion (29, p. 158) that the linguistic 
and arithmetical items impose a special handicap upon 
adults long out of school. Of special interest is the ob- 
servation that the tests showing the most rapid decline 
are Tests 7 (analogies), 3 (“common sense”), and 6 
(numerical completions). These tests may perhaps be 
considered, at least on a priori grounds, to be the best 
in the Alpha for the measurement of basic intelligence, 
i.e., to be the most free from the influence of environ- 
mental variables, and from the accumulative effects of 
differential experience. Our results here confirm 
Thorndike’s conclusion that age exerts its most ad- 
verse influence upon native capacity or “sheer modi- 
fiability” (29, p. 106). 

The utility of the distinction between basic intelli- 
gence and acquired abilities is emphasized by the 
changes, with age, in the proportional contribution of 
each subtest to total Alpha score (Figure 7) . 12 Be- 

la Tlie percentage contribution of a given test at a given age is 
obtained by dividing the raw score equivalent of tile smoothed T-score 
for the test at the given age, by the sum of the raw score equivalents 
of tile smoothed T-scores of all the subtesta at the given age. It is to 
be observed that we arc analyzing central tendency, and not variance; 
the customary techniques for the analysis of variance (9) have there- 
fore been deliberately disregarded. 
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FIGURE 7 

Proportional Contribution of Each Alpha Sudtkst to 
Total Alpha Score at Each Age 

tween the ages of 50 and 60, about 40% of total Alpha 
score is derived from two tests — Tests 4 and 8; at age 
10, these tests contribute only 25%. As represented in 
mental tests, then, the effective intellectual power of 
the adult, much more than that of the 1 0-year-old, is 
evidently derived from accumulated stocks of informa- 
tion. One may ponder as to what can be done to give 
the elderly adult the advantage, not only of experience 
and training, but also of undiminished native talent. 
Here is a problem which may well occupy the best 
energies of future investigators in the field of human 
biology. 

A number of additional factors deserve to be con- 
sidered as having a possible influence upon the develop- 
mental curves. 
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1. It is possible that older persons are less readily motivated, 
that they adopt a conservative policy with reference to their resources, 
refusing to expend their energy unless it is necessary, or obviously 
and importantly useful to do so. With reference to this hypothesis 
it would be possible to cite evidence from our held observations which 
suggest that age was of little importance in determining incentive. 
It must be remembered that the whole present research was planned 
precisely with respect to the problem of rapport and cooperation, and 
that records were made of all cases showing resistance or apparent 
weak interest. Among those who took the tests, older subjects ap- 
peared, on the average, to be as earnest as younger ones in working 
for a good score. Evidence of greater weight, however, may be found 
in tlie curve of decline for the home-tested cases (Figure 4). It was 
among these cases that conditions affecting motivation were undoubt- 
edly best controlled anti best adapted to the individual. An examina- 
tion of the means, standard deviations, and percentage of zero scores 
among home-tested its compared with the hall-tested cases (Appendix, 
Tables 7 and 15) yields nothing to show that the age decline in intel- 
ligence-test score is a function of differential motivation. 

2. Older persons may be handicapped by failing eyesight. If this 
were an important factor, wc should expect to find a more rapid 
decline in the hall- tested than in the home-tested cases, for with the 
latter it was possible to obtain lighting conditions best adapted to 
individual needs. We should expect to find little or no decline in 
Test 1, which is given with oral directions and involves a minimum 
of reading. And we should expect to find that tests requiring similar 
tasks with respect to reading (such as Tests 7 and 8, or Tests 3 and 
4) would exhibit similar curves of decline. None of these expecta- 
tions has been met. From this, it is not contended that visual abilities 
(even when corrected with glasses) remain unaffected by age; but 
merely that (within the age range of our sampLe) we find no evidence 
of any significant effect of eyesight upon average Alpha score. 

3. Older persons may be handicapped by an increased difficulty 
in hearing oral instructions. If this were an important factor, wc 
should expect the decline with age to be especially rapid in Test 1 
(which involves oral instructions) ; 19 and wc also should expect the 

lfl In interpreting the curve for Test 1 (Figure 6) it is well to 
observe that the proportion of adults tested at home remains fairly 
constant from age to age — being 30% between the ages of 22 and 39; 
and 32% between the ages nf 40 and 59 (see Table 6, page 277). 
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home-tested adults to show some advantage from a procedure in 
which extreme care was taken to note and adapt to possible sensory 
difficulties. The same considerations apply here as in the preceding 
section, and our conclusion is again negative with reference to the 
importance of increasing sensory handicap, in determining the results 
of the present study. 

4. Adults may be handicapped by the remoteness of the period 
of formal schooling. Probably the subtest most closely related to 
schooling is Test 2 (arithmetic). In this test the rate of decline, far 
from being rapid, is, as a matter of fact, relatively slow. Willoughby 
(31) lias obtained a similar result with an arithmetic test. It may 
be noted that improvement in the various subtests persists for a period 
of four or five years after 15 or 16, when most of our subjects com- 
plete their schooling. Within the age range of the present sample, 
then, remoteness of schooling faik to explain the decline of intelli- 
gence-test score with age, 

5. Adults may be handicapped by disuse of the functions tested 
in the various subtests of the Alpha. The maintenance of high test 
scores by adults in Tests 4 and 8 (vocabulary and information) lends 
some possible support to this theory. But we must not forget the 
proper distinction bet wen tests of basic intelligence or capacity, and 
tests of information or ability (1). Intelligence tests include tile 
latter only in the attempt to measure the former; and we have already 
pointed out the limitations of information tests for the measurement 
of intelligence over a wide age range (pages 249-253). Opposed to 
the theory of disuse is the fact of decline in Subtest 1 (directions) 
and Subtest 3 (common sense) of the Alpha; and Price’s finding of 
a regular decline with age in tests of perceptual ability (23). 

6. It has been suggested that adults work less rapidly than adoles- 
cents, and that this penalizes the adults because the Alpha is pri- 
marily a “speed," rather than a "power 11 test. Requirements of 
speed may handicap the older adults in various ways, from the mere 
mechanics of managing a pencil to habits of rapid reading, or to 
attitudes favoring rapid performance. This problem arose in an 
earlier study of the growth curve of performance for a scries of 
tests of learning and recall [Motion-Picture Tests A, B, and C 
(12) ]. In these tests, the factor of speed was analyzed by com- 
paring scores for the earlier part of each test, which every one had 
time to complete when working at his own rate, with scores for the 
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total test worked within a time limit. The elimination of the speed 
factor did not alter the form of the developmental curve. This result 
is of peculiar significance when it is remembered that the Alpha and 
the motion-picture tests show a fairly high correlation with each 
other and yield much the same type of developmental curve (3) . The 
cause of this general correspondence between the curtailed motion- 
picture tests (administered without time restrictions) and the Alpha 
(administered with strict time limits) seems to lie in the fact that 
Alpha is not essentially a “speed” test, and the fact that adults do 
not, as sometimes supposed, work move accurately than adolescents. 
We cannot here assemble the evidence which indicates that Alpha 
measures “power” as well as “speed”; it will be sufficient to point 
out that in samples of adults as well as children (32, pp. 333, 634), 
the Army Alpha correlates fairly highly with the Stanford-Binct; 
and this latter can hardly be termed a test merely of “speed.” 

If the inferiority of the older individuals, which is especially ap- 
parent in Test 7, is due chiefly to factors producing retardation in 
speed, the old would be expected to drop faster in “items attempted” 
than in “items correct” 14 The diminution in scores would then be 
due, not to a loss of mental “power,” but merely to a slower rate of 
work. A significant comparison can be made between items attempted 
on Tests 7 and 8. These maintain practically the same level (there 
arc a total of 40 items in each test) up to the age of 20. Beyond 
this age, tile “attempts” show a decline in Test 7 but not in Test 8 — 
indicating that the cause of the decline lies in the intellectual diffi- 
culty of the task and not in factors associated with speed of reading 
or in the motivation of rapid work. In Test 8, the ratio of “items 
correct 11 to “items attempted” increases slightly but consistently after 
adolescence; this result — quite contrary to that found for Test 7 — 
is evidently due to the accumulation of relevant definite information 
rather than to an improvement in auto-criticism or in habits of intel- 
lectual work. Our results appear to support Thorndike's conclusion 
that “the older manifest little more caution and care in intellectual 
operations than the young adults or adolescents” (29, p. 174), 

7, Allied to the fallacious “speed -accuracy” theory, is the sugges- 
tion that adults make low scores principally through their failure 


14 We arc indebted to Dr, Daniel Harris for statistical work in the 
investigation of this problem. 
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to comprehend directions promptly. If this were an important fac- 
tor, we should expect to find an excessively rapid decline in Test 1, 
which depends on oral instructions, and Test 6, which has unusual 
and complicated instructions. We should expect to find that tests 
with instructions of similar difficulty, such as Tests 4 and 5, would 
exhibit similar curves of decline. We should expect that when two 
tests show dissimilar decline (as in Tests 3 and 5) the more rapid 
decrement would be associated with more difficult instructions. Such 
expectations are not, however, borne out by the facts. Probably one 
reason making this factor of minimal importance, is that particular 
care was always taken, through every legitimate means, to secure 
the best possible attention and comprclicnsion of the directions to 
every subtest. While the subjects read the directions, they were at 
the same time spoken by the Examiner loudly, clearly, and rather 
slowly, witli deliberate and wdl-practiecd pauses and inflections. 
The administrative conditions were good; they were, in fact, best 
for that group showing the most rapid decline (Figure 4), We nrc 
almost tempted to suggest that the comparatively small number of 
individuals who may have been penalized by their failure to under- 
stand the directions promptly deserved to be so penalized. 

It must be recognized that some of the considerations 
listed in the last few pages furnish better material for 
further research than for final conclusions. Even with 
a conservative attitude on these points, however, it 
seems difficult to escape the conclusion that the basic 
intelligence of the older generation is, on the average, 
poorer than that of the younger, Whatever the advan- 
tage of age may be, it does not seem to lie in inherent, 
basic capacity. 

With reference to individual cases, it is of course ill- 
advised to make any sweeping application of our aver- 
age results. As Thorndike has remarked in his dis- 
cussion of the data of the present monograph, within 
the age range of the present sample of adults, “individ- 
ual differences amongst those of the same age . . , 
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enormously outweigh differences between ages . . ” 
(29, p. 159). It is also probably true that some indi- 
viduals, through good fortune of endowment or circum- 
stance or care, are able for many years to forestall the 
decline which ordinarily takes place with the passage 
of years. We must recognize that the high standard 
deviations of Table 3 indicate that individual differ- 
■cnces are the rule and not the exception. Without at- 
tempting, then, to minimize the importance of consid- 
ering each person by himself, we may still speculate 
whether the developmental curves in Figures 1-7 do 
not point to important social problems. In the manage- 
ment of educational, industrial, and political affairs, 
the accumulation of power in the hands of seniors may 
be assumed to be socially desirable only (1) if later 
maturity brings with it an accumulation of information 
or social skills or other favorable factors which com- 
pensate for a declining mental power as measured by 
our tests; or (2) if the decline in mental power is 
greatly delayed in the case of the very superior. 

Summary 

1, On the basis of 1191 examinations of unselected 
rural New England subjects, developmental curves are 
presented of the growth and decline of ability in the 
Army Alpha intelligence test. The chief characteris- 
tics of the developmental curve for the total Alpha test 
may be summarized as involving a linear growth to 
about 16 years, with a negative acceleration beyond 16, 
to a peak between the ages of 18 and 21. A decline 
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follows, which is much more gradual than the curve of 
growth, but which by the age of 55 involves a recession 
to the 14-year level. The developmental curves for the 
individual subtests of the Alpha display important dif- 
ferences among themselves. In some tests, the adoles- 
cents are superior to most of the adults; in others, the 
adults, on the average, surpass the adolescents. In some 
tests, the peak of development is reached around 18 
years; in others, a slight rise continues well into ad- 
vanced maturity. In some tests, the decline beyond the 
maximum is fairly precipitous; in others, it is practi- 
cally negligible, This variation in the developmental 
curves of the individual subtests can hardly be com- 
pletely explained on the basis of present knowledge. 
Certainly no simple “verbal factor” nor schooling fac- 
tor can explain the results. It is noteworthy that the 
tests of information (Test 4, opposites or vocabulary, 
and TestB, general information) fail to exhibit a post- 
adolescent decline. Decline is most rapid in Subtests 
7 (analogies), 3 (“common sense”), and 6 (numerical 
completions). These tests may perhaps be considered, 
at least on a priori grounds, to be the best in the Alpha 
for the measurement of basic intelligence or intellectual 
capacity. 

2. The decline of ability beyond the age of 21 is 
not due to errors of sampling. In fact, the post-ado- 
lescent decline is especially marked in the develop- 
mental curve for the group of towns most intensively 
sampled; and also in the curve for the “complete- 
family” group, in which homogeneity of sampling from 
age to age seems specifically assured, 
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3. The decline of adult ability beyond the age of 
21 is not due to faulty administration of the Alpha, 
Examinations administered in the homes of the sub- 
jects, under conditions closely approximating those of 
individual testing, lead to the same conclusion as in 
the case of group tests, 

4. The decline of ability in the total Alpha test, 
and the peculiarities of the developmental curves for 
the individual subtests, cannot be successfully explained 
by failure of motivation, remoteness of schooling, lack 
of understanding of directions, disproportion in atten- 
tion to accuracy versus speed, lack of practice in the 
test functions, failing hearing, or failing eyesight, 

5. From the point of view of measuring basic or 
native intelligence, the information tests of the Alpha 
(Tests 4 and 8) present an unfair advantage to those 
in the upper age brackets. Exclusion of Subtests 
4 and 8 from the Alpha gives a picture of compara- 
tively more rapid growth among the adolescents and 
more rapid decline among the adults. 

6. In the sixth decade of life, about 40% of total 
Alpha score is derived from two tests (Test 4 and Test 
8) ; at age 10, these tests contribute only 25%. As rep- 
resented in mental tests, then, the effective intellectual 
power of the adult, much more than that of the 10-year- 
old, is evidently derived from accumulated stocks of 
information. 

7. Any sweeping application of our average results 
to individual adults would be ill-advised. Within the 
age range of the adults in the present sample, individual 
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differences among those of the same age outweigh dif- 
ferences between the ages, 

8, The curves for the growth and decline of men- 
tal-test abilities are regarded as pointing to important 
social problems, 



Ill 

REGIONAL AND SEX DIFFERENCES 
A. Regional Differences 

In studies of the intelligence of school children, it 
has frequently been reported that test scores average 
lower in rural districts than in urban communities. 
This difference arises partly, though not wholly, 
through the environmental handicap of the rural chil- 
dren. A previous report by the writers, comparing 
urban and rural subjects, has indicated some of the dif- 
ferentiating factors which are operative in the individ- 

TABLE 4- 

Raw Alpha Scores of Residence Groups* 


Age 

group 

Total Alpha 
Residence 
Village Remote 

Test 7 
Residence 

Village Remote 

Teat 8 
Residence 
Village Remote 


Mean 

Mean 

Mean 

Mean 

Mean 

Mean 

10 

48.1 

18.3 

10.1 

1.3 

9.1 

3.3 

11 

45.4 

52,5 

10.2 

11.0 

8,0 


12 


46.7 

13.1 

10.0 

12.2 


13 

59,8 

55,0 

11.5 

147 


8.2 

14 

74.6 

65.0 

15.4 

14.0 

14.4 

12.7 

15 

87.7 

83.6 

19.8 


15.5 

17.1 

16 



25.7 

15.6 

22.3 

16.0 

17 

98,1 

91.7 


20.7 

19.1 

15.3 

18 

117.2 

95.0 

25.1 


24.4 

20.3 

19-21 

116.7 

83.3 

22.6 

13.7 

23.7 

18.3 

22-24 

82.5 



14,0 

17.8 

13.3 

25-29 

81.9 

Mb 

12»7 

7,7 

19,7 

18.3 




14.3 

11.6 

21.5 

18.4 

35-39 

87.2 

K Willis 

12.8 


21,1 


40-44 

93.4 

74.3 

12.4 

11.5 

22.6 

17.2 

+5-49 



11.6 

5.7 

17.5 

9.7 



47.5 


1.5 

20,1 

16.5 

55-59 

76.5 

51.7 

8,9 

2.7 

20.5 

20.0 


•The classification of the cases in this tabic into those living in or near a 
town vs, those living in more remote districts is based on a personal ac- 
quaintance with the homes; cases have been omitted in which home visits 
hnd not been mode, or in which classification was difficult because of a 
“border-line*' residence. 
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ual tests of the Stanford- Bi net ( 17) . In the case of the 
Army Alpha, we lack a comparable group of urban 
adults for a study of the significant problem of urban- 
rural differences as a function of age. Within our 
rural sample, however, it is possible to classify many 
of our cases as living (a) in or near a village, or (Z>) 
in remote and relatively inaccessible rural districts. 
Table 4 presents mean scores for these two groups in 
the total Alpha test and in Tests 7 and 8 (medians and 
standard deviations are given in Appendix A). The 
more remote rural group is clearly inferior. Does the 
degree of inferiority increase with age? Table 5 pre- 

TAULE 5 

Reimihuty of the Difference in Alpha Performance of 
Residence Groups* 


Total Alpha Tort 7 Test B 

Age Mean Rclhhili- Mean ftclinbili- Mean Rclinbili- 

group diff. Ly index diff. Ly index cliff. ty index 


10-14 


3.7 

2J 

2.9 

3.5 

6.1 

15-24 

14.4 

2.8 

6.4 

4,3 

2.0 

1,7 

25-39 

17.7 

3.1 

3.4 


2.Q 

1.6 

40-59 

27.9 

4.8 

6.5 

6.6 

5,2 

4.1 

10-59 

14.3 

6.9 

4.1 

3.1 

3.3 

7.4 


*In each case, the mean score of (hose residing in remote districts has 
been subtracted from the mean score of those residing in or near a villngc 
or town. The derivation of the figures in the table may require a word of 
explanation. The hnaia of the present tabic is to be found in Tables 4, £, 
and 8. For each of the 10 age groups in these tables, we obtained the 
mean difference (village minus remote) and the P.E, of this difference by 
the usual formula (10, p. 133). Then, for the group including the oges 
10, 11, 12, 13, and 14, the mean difference at each age was weighted in- 
versely ns the square of its P.E. and the weighted mean difference for the 
group aged 10-14 was thus obtained (cE„ 19, p. 325). (Tile weighted mean 
difference is given in the table above, under the heading, “Mean diff.") 
A similar procedure was employed to obtain the weighted mean difference 
for tiie groups aged 15-24, 25-39, 40-59, nnd 10-59, respectively. The P.E. 
of the weighted mean difference was then obtained by the formula recom- 
mended by Scarborough (25). The reliability index is the weighted mean 
difference divided by its P,E. The reliability indices indicate superiority 
on the part of those residing in or near a village or town. 
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sents the data for combined age groups. In terms of 
means, some more or less irregular increase of differ- 
ence is detectable, but in terms of the reliability index 
the increase is hardly great enough to justify us in stat- 
ing that the older residents of isolated districts show 
a reliably greater retardation. It is worthy of note 
that, with the exception of early adolescence, the dif- 
ferences in Test 7 (analogies) equal or exceed those in 
Test 8 (general information). This suggests that the 
“village" and the “remote" samples are genuinely to 
be distinguished on the basis of selection, and not 
wholly on the basis of environmental handicap in social 
contacts and in acquiring information. The facts sug- 
gest that selective emigration occurs from farm to vil-' 
lage somewhat as it occurs between the general rural 
community and cities. 

In variability (Appendix, Table 8), the remote 
group tends to be lower than the village group during 
adolescence; in maturity, however, no consistent varia- 
bility differences appear. In each group, the period 
of maximum variability (both absolute and relative) 
appears to be in the thirties and early forties, 

B. Sex Differences 

A discussion of sex differences is presented elsewhere 
(6), with a tabulation of means, medians, and standard 
deviations at each age for each sex. The findings of 
this investigation may be summarized as follows (6) : 

“A general slight superiority of females to males is ol> 
served ; this superiority (as in physical growth curves) is 
greater during early adolescence, but is at no age sufli- 
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clently marked to lie of great practical significance. The 
sex difference is by no means uniform among the individ- 
ual suhtests of the Alpha. In four strongly verbal tests 
("common sense/ 1 opposites, disarranged sentences, and 
analogies) the males arc rather consistently inferior; in 
two tests (numerical completions and general informa- 
tion), the sex differences arc relatively slight, with fre- 
quent intersections c?f the developmental curves ; in one 
test (arithmetic problems), the males arc rather definitely 
superior . . . Tie male superiority [in arithmetic] is 
probably an illustration of a sex difference which has 
been reinforced by differential practice and mental atti- 
tude (4). u 

Figure 6 (page 250) gives a comparison of the male 
and female developmental curves for the two subtests 
in which sex differences are most marked. 

Summary 

1, The sample derived from remote and relatively 
inaccessible rural districts makes consistently lower 
scores in the Army Alpha than that derived from vil- 
lage and near-village communities. With the excep- 
tion of early adolescence, the differences in Test 7 
(analogies) equal or exceed those in Test 8 (informa- 
tion). This suggests diat the "village” and "remote” 
samples are genuinely to be distinguished on the basis 
of selection, and not wholly on the basis of environ- 
mental handicap. 

2. Sex differences are discussed more fully in a sep- 
arate article (6). In general, differences are compara- 
tively slight but in favor of females (except in Test 2 , 
arithmetic). The female superiority tends (as in physi- 
cal growth curves) to be greatest during early adoles- 
cence. 



IV 

THE PROBLEM OF DIFFERENTIAL 
GROWTH AND DECLINE 

The comparative growth curves for bright and dull 
subjects can to some extent be inferred from the stand- 
ard deviations at each age, More rapid growth of 
bright than of dull children would cause an increase 
in the standard deviations from age to age ; this increase 
in standard deviations during adolescence is observable, 
not only for the total Alpha test, but for each individ- 
ual subtest (though in varying degrees) (cf. Table 3, 
pages 251-252). An interesting question concerns the 
differential duration of growth : If the dull adolescents 
continued to improve longer than the bright, we should 
observe a drop in the standard deviations around the 
peak of development of the total group; on the other 
hand, if the bright continued to improve longer, we 
should observe a rise. In point of fact, there is not, in 
general, any clear evidence for differential duration of 
growth. Tests 1 and 5 show drops in magnitude of 
standard deviation after the peak of development (of 
the total group), but these are followed by rises, and 
we suspect the drops to be due principally to fluctua- 
tions of sampling. Test 6 shows a rise, followed by a 
substantial drop and subsequent rise. In Test 7, how- 
ever, the standard deviations increase fairly regularly 
to the age of 20, after which there is a clear and pro- 
nounced decline, It will be recalled (Figure 6) that 
the peak of development in Test 7 occurs at 17 years. 
The evidence, then, does indicate a differential duration 
of growth for this particular test. 

[ 267 ] 
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Differential decline in mental ability would be indi- 
cated either by decreasing S.D.’s (convergence of abil- 
ity) or increasing vS.D.’s (divergence of ability) . Both 
types occur: In Test 2 clearly, and in Tests 4 and 5 
somewhat less clearly, the standard deviations rise in 
maturity. We seem to have here a case of increasing 
divergence between the bright and the dull. In Test 
3, on the other hand, and even more so in Test 7, the 
standard deviations decline; in these functions, decreas- 
ing disparity appears to be the rule. In Tests 1 and 6, 
the course of the S.D.’s is too irregular to permit any 
conclusion. In Test 8 and in total Alpha, the S.D.’s 
in maturity remain fairly constant, indicating the ab- 
sence of differential development. 

Our conclusion concerning the absence of differential 
decline in the total Alpha test is supported by the re- 
sults of Miles and Miles (22) for an abbreviation of 
the Otis Self-Administering Test of Intelligence 
(Higher Examination, Form A). It is, however, clear 
that some evidence of differential decline exists in the 
case of certain individual subtests of the Alpha. 

Price (23, pp. 11-13) lias interpreted Uniformity of standard devia- 
tions from age to age as evidence for a differential, rather than a 
non-differential, rate of decline. lie argues that the death-rate, being 
selective with respect to intelligence, tends progressively to contract 
S.D.’s in the upper ages; observed uniformity of S.D.’s would there- 
fore imply some expanding influence, such as a different rate of 
decline for the brighter and the duller portions of the sample, respec- 
tively. In the case of the present rural group, however, devoted 
largely to agriculture and aged only up to 60 years, wc may question 
the importance of a selective death-rate. The contraction of S.D.’s 
from this source, at any rate, may readily he assumed to be counter- 
balanced by the expansion of S.D.’s through the growing divergence 
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observable between the mean scores of males and of females (6). 

Question may arise as to the statistical nature of the differential 
growth during adolescence, and the differential decline in certain 
individual subtests during maturity. Do the bright children advance 
faster than average, or do the dull advance slower, or do both phe- 
nomena occur? bVom the S.D.'s alone, it is not possible to answer 
this question. Previous research on the constancy of the IQ, how- 
ever* has indicated that the bright advance more rapidly than average* 
and the dull less rapidly* We may perhaps assume similar results 
for the bright and dull groups in the ease of differential development 
during maturity; our data are hardly sufficient to warrant a direct 
examination of the question. 

The discussion above has implicitly assumed that scores in the 
total Alpha test and in the various subtests arc in terms of equal 
units. The tolerably linear relation between T- scores and raw 
scores (Appendix, Table 16) encourages the belief that this equal- 
unit requirement is sufficiently fulfilled; in the ease of scores for 
the total Alpha test, we may feel fairly certain that it is fulfilled 

(pages 288-291 ). 

As we have noted in Appendix B, the S.D.'s in Table 3 (forming 
the basis for the present discussion) are probably adequately com- 
parable from age to age, so far as test reliability is concerned; but 
since zero scores arc not uniformly distributed from age to age (Table 
15), the effect of lids factor is to depress the S.D.'s at the younger 
and later ages somewhat below their true comparative values. 

It is interesting to note that fulfillment of Thurstoue's law of 
absolute variability (30) would require that the decline in intelli- 
gence-test scores be accompanied by corresponding decline in absolute 
standard deviations — implying more rapid decline of intelligence 
among the brighter than among the duller of the adults. Using raw 
Alpha scores, we have failed to obtain a general linear relationship 
between mean and standard deviation (cf. Table 3, pages 251-252). 
Whether or not tbc same absence of a general relationship would be 
found with Alpha scores in "absolute 5 ' scaling remains to be deter- 
mined. 

It must be emphasized, in conclusion, that the dis- 
cussion above does not attempt to give more than a 
rough picture of what seems to be true on the average. 
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We do not deny the possibility — and history can sup- 
ply the instances — of brilliant men maintaining their 
mental capacities in full power until advanced old age, 
Such men are fortunate exceptions to the general rule. 
Other exceptions, some not so fortunate, also doubtless 
occur. A study of these exceptions is unquestionably 
of very great importance, but would require continu- 
ous information for each individual from the cradle 
to the grave. It is indeed to be hoped that the collec- 
tion of such information, by adequate tests, may very 
soon be undertaken. 


Summary 

1, The comparative growth curves for bright and 
dull subjects can to some extent be inferred from the 
standard deviations of test scores at each age. 

2. In adolescence, a differential rate of growth (as 
between bright and dull) is clearly indicated by the 
increase in the standard deviations of scores from age 
to age. This increase occurs not only for total Alpha, 
but for every single subtest of the Alpha. 

3. There is little evidence for a differential dura- 
tion of growth as between the bright and the dull 
groups. 

4, Differential decline seems to occur in Tests 2, 4, 
and 5 (divergence of ability) and in Tests 3 and 7 
(convergence of ability). In Test 8 and in total 
Alpha, the S.D.’s in maturity remain fairly constant 
from age to age, indicating the absence of differential 
development. 



GROWTH AND DICUNI OF INTELLIGENCE 21 ! 

1 Our generalizations concerning the presence or 
absence of differential development, on the average, 
must not be applied indiscriminately to individual 
instances, 



V 

SUMMARY 

1. The present study attempts primarily to trace the 
growth and decline of mental-test ability between the 
ages of 10 and 60 years. The data consist of Army 
Alpha intelligence tests of 1 191 unselected subjects in 
central and northern New England. 

2. To insure fairness of sampling, a technique was 
developed involving a free motion-picture show and 
supplementary house-to-house testing. 

3. The chief characteristics of the developmental 
curve for the total Alpha test may be summarized as 
involving a linear growth to about 16 years, with a 
negative acceleration beyond 16 to a peak, between the 
ages of 18 and 21. A decline follows which is much 
more gradual than the curve of growth, but which by 
the age of 55 involves a recession to the 14-ycar level. 

4. The developmental curves for the individual sub- 
tests of the Alpha display important differences among 
themselves. In some tests, the adolescents arc superior 
to most of the adults; in others, the adults, on the aver- 
age, surpass the adolescents. In some tests, the peak 
of development is reached around 18 years; in others, 
a slight rise continues well into advanced maturity. In 
some tests, the decline beyond the maximum is fairly 
precipitous; in others, it is practically negligible. It 
is noteworthy that the tests of information (Test 4, 
opposites or vocabulary, and Test 8, general informa- 
tion) fail to exhibit a post-adolescent decline. Decline 
is most rapid in Subtests 7 (analogies), 3 (“common 
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sense"), and 6 (numerical completions). These tests 
may perhaps be considered, at least on a priori grounds, 
to be the best in the Alpha for the measurement of basic 
intelligence or intellectual capacity, 

5. The sample derived from remote and relatively 
inaccessible rural districts makes consistently lower 
scores in the Army Alpha than that derived from vil- 
lage and near-village communities. Since the inac- 
cessible districts are no more inferior in Test 8 (general 
information) than in Test 7 (analogies), it is proba- 
ble that the “village” and “remote” samples are gen- 
uinely to be distinguished on the basis of selection, and 
not wholly on the basis of environmental handicap. 

6. A general slight superiority of females to males 
is observed (except in Test 2, arithmetic). This su- 
periority (as in physical growth curves) is greater dur- 
ing early adolescence. 

7. In adolescence, a differential rate of growth (as 
between bright and dull) is clearly indicated by the 
increase in the standard deviations of scores from age 
to age. This increase occurs not only for total Alpha, 
but for every single subtest of the Alpha. There is no 
clear evidence, however, for a differential duration of 
growth. Differential decline seems to occur in Tests 
2, 4, and 5 (divergence of ability), and in Tests 3 and 
7 (convergence of ability). In Test 8 and in total 
Alpha, the S.D.’s in maturity remain fairly constant 
from age to age, indicating the absence of differential 
development. 

8. The decline of ability beyond the age of 21 is 
not due to errors of sampling. In fact, the post-adoles- 
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cent decline is especially marked in the developmental 
curve for the group of towns most intensively sampled; 
and also in the curve for the “complete-family” group, 
in which homogeneity of sampling seems specifically 
assured. 

9. The decline of adult ability beyond the age of 
21 is not due to faulty administration of the Alpha. 
Examinations administered in the homes of the sub- 
jects, under conditions closely approximating those of 
individual testing, lead to the same conclusion as the 
group tests. 

10. The decline of ability in the total Alpha test, 
and the peculiarities of the developmental curves for 
the individual subtests, cannot be successfully explained 
by failure of motivation, remoteness of schooling, lack 
of understanding of directions, disproportion in atten- 
tion to accuracy versus speed, lack of practice in the 
test functions, failing hearing, or failing eyesight. 

11. From the point of view of measuring basic or 
native intelligence, the information tests of the Alpha 
(Tests 4 and 8) present an unfair advantage to those 
in the upper age brackets. Exclusion of Tests 4 and 8 
from the Alpha gives a picture of comparatively more 
rapid growth among the adolescents and more rapid 
decline among the adults. 

12. In the sixth decade of life, about 40% of total 
Alpha score is derived from two tests (Test 4 and 
Test 8) ; at age 10, these tests contribute only 25%. 
As represented in mental tests, then, the effective intel- 
lectual power of the adult, much more than that of the 
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10-year-old, is evidently derived from accumulated 
stocks of information. 

13. We have not attempted to do more than gen- 
eralize concerning the growth and decline of mental 
abilities. Sweeping application of the average results 
to individual cases would be dangerous and ill-advised. 
It is true, as Thorndike has remarked in his discussion 
of the data of the present monograph, that within the 
age range of the present sample of adults, “individual 
differences amongst those of the same age . . . enor- 
mously outweigh differences between ages . . ." (29). 
It is also probably true that some individuals, whether 
through good fortune of endowment or circumstance or 
care, are able for many years to forestall the decline 
which ordinarily takes place with the passage of years. 
Such individuals are fortunate exceptions to the rule. 
Other exceptions, some not so fortunate, also doubtless 
occur. The present study, however, is concerned with 
the average and not with the exception. Without at- 
tempting in the least to minimize the importance of 
considering each person by himself, we may still be 
interested in the psychological and social implications 
which are indicated in our curves of average decline.. 



APPENDIX A 
THE SAMPLE 

The validity of tile present research rests upon the fairness and 
homogeneity of sampling. It has seemed desirable, therefore, to give 
a fairly full comparative description of the various subdivisions of 
the sample. Table 6 gives the number of cases in each age group 
for the total sample and for the various subdivisions (see pages 
2+2-247 for definition of these subgroups). Tables 7-9 present 
statistical constants. 

In most of our tabulations we have combined the data from our 
two samples in central and northern New England, For justification 
of this we refer the render to Tables 10+2, which give some indica- 
tion of the comparability of these two geographic groups; these tables 
also serve to illustrate the consistency of our sampling procedure. It 
is realized that Tables 10 and 11 do not completely describe cither 
the Northern or the Central New England group; they do, however, 
present data of considerable importance from the point of view of 
sampling (as has been shown in Figures 1, 2, and 4-). The differ- 
ences between the Northern New England and the Central New 
England eases in Table 12 arc clearly unreliable in the age range 
16-59; though for the age group 10+5 the difference docs appear 
to be reliable by the conventional criterion, It may be well, here, 
to remember Yule's caution concerning the obtained probable errors 
of values not known a priori (33, p. 277) ; certainly if we employed 
Yule's suggestion and obtained the "limiting value” of the P.E., 
no reliable difference would be found- At any rate, the difference 
in the age group 10-15 is not very great (considerably less than half 
a standard deviation), nor does it occur in a portion o{ the growth 
curve receiving much attention in the present study. For this rea- 
son, and in view of the facts of Tables 10 and 11, we have felt justi- 
fied in combining cases from all sources into a single sample. 

A comparison between the ‘‘partial-family” and the “non-family” 
groups shows that they arc similarly sampled with respect to the 
proportion of group-tested and qf ho me- tested eases (Table 13), 
and that they give similar growth curves in total Alpha (Figure 5, 
page 2^6). These facts appear to justify the combination of these 
two groups in Tuhlc 14, ami elsewhere. 
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Number of Cases in Each Age Group for the Total Sample and for Various Divisions 

of the Sample 
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TABLE 10 

Percentage of Cases in Each Age Group for Central and 
for Northern New England Samples* 


Sample 

10 

H 

Arc group 

12 13 

14 

15 

16 

17 

18 

Northern New Eng. 

2,1 

+.1 

4.8 

6.8 

5.4 

5.1 

6.2 

3.8 

43 

Central New Flip. 

4.5 

5,8 

6,8 

4.2 

3.2 

5.3 

6.6 

5.0 

2.9 




Age group 







19-21 

22-24- 2 5 '29 

30-34 35-39 

40+4 

45*49 

50-SV 55-59 

Northern New Eng. 

7, 5 

3,5 

7.3 

8,9 

8.8 

8.3 


4.9 

2.4 

Central New Eng, 

4,8 

4.2 

7,6 

8.9 

6,6 

7.9 

5.3 

5.0 

3.7 


•For enumeration of the towns included in iheae snmplea nee Table 6, 


TABLE 11 

Percentage of Individual vs. Group Tests in Combined Age 
Groups for Central and for Northern New 
England Samples* 

Northern Central 

New England New England 


Age 

grou|i 

Group 

teats 

Individual 

(home) 

tests 

Group 

teste 

Individual 

(home) 

tests 

10-15 

82 

18 

82 

18 

16-21 

85 

15 

85 

15 

22-39 

71 

29 

69 

31 

40-59 

68 

32 

70 

30 

Total 

76,4 

23.6 

76-6 

234 

*For an 
Table 6. 

enumeration of the 

towns included 

in each of these samples sCc 


TABLE 12 

Raw Alpha Scores of Central and or Northern 
New England Samples* 


Age 

Northern New England 

Central New England 

group 

n. 

Mean 

Median 

n 

Mean 

Median 

10-15 

229 

66,6 

63.6 

113 

55.6 

49.1 

16-21 

, 17 7 

99.5 

92.3 

91 

92.2 

91.9 

22-39 

230 

89.0 

84.6 

104 

85.8 

84.0 

40-59 

174 

94.3 

82, 8 

83 

86.3 

77.2 


•For an cniimcrnlion of tlie towns included in each of these sampler sec 
Table 6 . 
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TABLE 13 

Comparison of Partial- and Non-Family Groups 

Group A: Group Bl 

Extensive Intensive Total 

sampling sampling sample 

Partial- Non- Partial- Non- Partial- Non- 

fnmily family family family family family 

cases cases cases cases cases cases 

Adolescents (ages 10-21) 

Group-tested 95.8 100,0 77.3 91.5 90.0 97.4 

Home-tested +.2 .... 22.7 B.5 10.0 2.6 

Adults (ages 22-59) 

Group-tested 97,3 94.3 4S.9 52.3 79.0 82,0 

Home- tested 2,7 5.7 5 U 47.7 21.0 18.0 

Total 

Group-tested 96,3 96.7 65.8 70.1 86.0 88.7 

Home-tested 3.7 3.3 34.2 29.9 14.0 11.3 

Tabic 14, which is to be read in columns — not rows — gives a 
summary description of the sample, divided into “adolescents” (aged 
10-21) and “adults'* (aged 22-59). Extended comment on this 
table is not possible ; the careful reader will note for himself that the 
males and females appear to be sampled quite similarly; that most 
of the individual testing (especially among the adults) was done 
in Group B ; that most of the persons whose residence is unknown 
were group-tested that Group A includes relatively few in the 
“complete-family” category; etc. 

In Table 14*f \vc present a more complete description of the sam- 
ple. This table gives, by age groups, the number of cases in various 
combined classifications (c.g,, the number of cases in Group B who 
are male and hall-tested, male and home- tested, etc.). 

APPENDIX B 

STATISTICAL TECHNIQUE 

Statistical Constants. The statistical constants with which we are 
concerned are the mean, the median, and the standard deviation. Of 

Ift Thc slight percentage of home-tested persons whose residence is 
unknown consists principally of visitors to the home in which the 
testing was done. 
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TABLE 15 

Pmntage of Zero oh Negative Scorn in Alpha Subtests 


►5 
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Age No. PtrceOtage of zero or negative scores it Alpha, sukest so. Av. percent 

group tested 12 5 + i fi 78 persnbtest* 
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these, both the mean and the standard deviation arc affected by zero 
scores. These zero scores arc not uniformly distributed throughout 
the various age groups, being more heavily concentrated at the lower 
and upper ends of the age range (see Table 15). Inasmuch as a 
zero score probably denotes a lcss-lhan-xero ability (in terms of equal 
units), correction for this factor would to some extent increase the 
standard deviations, and would decrease the means, especially for 
the younger and the older subjects of our sample — in other words, 
this correction would emphasize both the rise and the decline in the 
growth curves of Figures 1-6, 

Throughout, we employ the “raw” statistical constants. We have 
not attempted to correct the means and standard deviations for the 
effect of zero scores ; Shepard's correction was not applied to the 
measures of variability; and raw S.IVs were not converted into 
"true” S.Dds. With regard to this last point, Jones (13) has re- 
ported the split-half reliability of the Army Alpha, for an unselcctcd 
sample of rural New England adults, as ,977 ; and Conrad and 
Jones, in a similar sample, using two mental tests based on motion 
pictures, found virtually equal reliability coefficients among both 
adolescents and adults (2). From these indications it is probable 
that the raw S.DJs to be reported for the total Alpha test at least 
approximate the "true”; and that the raw S.IVs for both the total 
Alpha and the individual Alpha subtests arc adequately comparable 
from age to age. 

T-Scores. T-scores were resorted to as a means of rendering 
comparable the statistical constants of the various age groups in the 
various tests. McCall has recommended the use of the scores of 
12-year-olds as the basis of T-scaling (21) ; we have, however, con- 
sidered a mature group to be superior for present purposes and have 
therefore employed the scores of the 290 adults aged 25-39, Figure 8 
compares tile T-score re-scaling of total Alpha scores with Thorn- 
dike's equal-unit re-scaling (28, pp, 237-238) ; It can be seen that 
the two curves virtually coincide, except for the dotted portions of 
the Thorndike curve. These dotted portions represent values sug- 
gested only tentatively by Thorndike; 10 the disagreement is insig- 
nificant, not only for this reason, but also because only a small frac- 

10 1 he values for Alpha scores of 0-19 are not published, but were 
suggested by Professor Thorndike in a personal communication. 
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FIGURE 8 

Relation between Raw Alpha Scores, T-Scores, and 
Thorndike's Equal-Unit Values 

tion of raw Alpha scores occur below or above the point at which 
the dashed lines begin (less than 4% below 20, and less than 3% at 
or above 170). The slight irregularities in the curve of T-scores 
may be presumed to be caused, at least in part, by the absence of truly 
equal units in the base line. 

Within our knowledge, no re-scaling of the scores for the individ- 
ual subtests of Alpha has previously been made; our T-scorcs for 
these tests must therefore be presented without comparison. Table 
16 presents raw scores and T-scorc equivalents for total Alpha and 
each subtest; Table 17 gives the mean, median, and S.D, of the 
distributions from which the T-scorc equivalents were obtained. 
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TABLE 17 

Statistical Constants for Group Aged 25-39 


SmiialJcnl 

COnBlKIH 

Total 

Alpha 

Abbrevi- 

ated 

Alpha 

Tcit 

1 

Tcbi 

2 

Test 

3 

Tut 

4 

Teat 

S 

Tm 

6 

Teal 

7 

Teat 

0 

Mean 

87.4 

54.3 

6.3 

9.1 

8.1 

14.1 

11.6 

7.4 

13.5 

20.4 

Median 

84.1 

50.8 

6.2 

8.9 

8.1 

13.4 

11.8 

7.8 

11,1 

20.6 

S.D- 

41.9 

24.8 

2.59 

3.45 

3.61 

10.3 

6.33 

3.94 

10.0 

9.61 


To what extent the T-scaling amounts also to a scaling into equal 
units is uncertain, except in the case of the T-scorcs of the total 
Alpha (see Figure 8). 

As indicated in the preceding section, we have computed means, 
medians, and standard deviations for raw scores. These statistical 
constants represent our fundamental data. To obtain T -score equiva- 
lents of the statistical constants derived from raw scores, two methods 
may be followed: First, each individual raw score may be converted 
into its corresponding T-scorc, and statistical constants computed for 
the T-yalucs; or, secondly, the statistical constants of the raiv scores 
may be converted directly. This second method is valid, provided 
the relation between raw scores and T-cquivalcnts is linear. In our 
data, the actual relation tends to cinvilincarity at the extremes; but 
since so lew extreme scores occur in practice, wc have considered 
it safe to use the method of direct conversion, which has marked 
advantages from the standpoint of the amount of statistical labor 
involved. 

We do not wish to he misunderstood in our attitude toward the 
T-scorcs. We appreciate that the discrepancies between mean and 
median in many cases indicate the absence of normality of scores for 
the group aged 25-39; this means, as wc have indicated above, that 
the T-scorc technique amounts to a re-scaling of the raw scores; 
such re-scaling, however, does not invalidate the use of the group 
aged 25-39 as a point of reference for other age groups. More serious 
is the objection that the group 25-39 is not as stable and consistent 
as could be desired in its performance on the different tests (cf. 
Figure 6), thus rendering T-scorcs derived from this group of less 
service for inter-test comparisons. However, the group aged 25-39 
is the largest and most stable that wc have, and undoubtedly supplies 
better norms for comparative purposes than any other large, adult 
group available. It perhaps deserves emphasis that, even if the 
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growth curves for the various tests arc not strictly comparable inter 
se, this in no way impairs the validity of cacli curve by itself. In the 
present study* our interest is, in fact, centered mainly upon the indi- 
vidual curves — the conversion to T-scorcs representing only a move 
of less incidental refinement, and not a fundamental or essential 
technique. 

The Growth Curves. The curves for growth and decline of Alpha 
ability might be based on any one of the three conventional measures 
of central tendency, viz., the mean, tile median, or the mode. Since 
the distribution of test scores is usually somewhat positively skewed, 
the median is perhaps the most representative and uniformly com- 
parable single measure available, We have, however, preferred to 
use the arithmetic average of the smoothed mean and the smoothed 
median (the smoothed values at each age being taken from the 
smoothed growth curves). The purpose of tin’s was twofold: first, 
the average score seemed to give more satisfactory (less irregular) 
curves of growth and decline than either the mean or the median 
alone ; and, secondly, the use of both the smoothed mean and the 
smoothed median for obtaining the “average" required that the 
smoothing of the growth curves be performed both on the mean 
scores and also the median. Since we smoothed principally by eye, 17 
this repetition of the fitting process seemed a useful safeguard against 
accidental errors. 

Some readers may express objection to the procedure of fitting by 
eye. The .arguments against this procedure, and in favor of mathe- 
matical fitting, arc well known, Unfortunately, the practical and 
theoretical difficulties in mathematical fitting arc seldom appreciated 
except by those with some experience in this branch of mathematical 
statistics. In the first place, the mathematical fit is not objective: 
the choice of type and degree of curve to be fitted is quite subjective, 
and, in the case of data as rough as ours, not easy; considerable trial 
and error is necessary before satisfactory fits arc obtained. Secondly, 

17 The fitting by eye was supplemented by an examination of the 
plus and minus deviations of the original data from the fitted curve; 
in general, these deviations (weighted hy the number of eases) 
summed approximately to zero, The least-squares criterion was not 
applied, because the use of first-power deviations evidently gave bet- 
ter results, The least-squares criterion, of course, is entirely arbi- 
trary (19, p, 160), enjoying its favor in mathematical curve- fitting 
principally because of its mnthejnaticnl convenience. 
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as wc have just implied, there is no single, correct mathematical solu- 
tion. We hear about "the least squares solution,” when, as a matter 
of fact, mi}' given set of data permits of numerous solutions, all de- 
pending on the type and degree of curve selected (8, pp. 88-89). 
Thirdly, satisfactory mathematical fits to original data of the form 
and roughness of ours arc extremely time-consuming; no one without 
experience in fitting curves of high degree (such as our data would 
require) can appreciate the labor which a large number of such fits 
actually involves. Finally, we arc not assuming that on the basis of this 
single study it is possible to lay down tiny final law as to the growth 
and decline of human intelligence. Smoothing by eye therefore 
seemed sufficiently adequate for present purposes, especially since the 
author who undertook to do the work of smoothing was familiar with 
least-squares fits, and could presumably approximate them by eye. 
After all, curve fitting, aside from its mathematical aspects, is not 
so abstruse and esoteric a process as the mathematical formulae in- 
volved in fitting may sometimes suggest l 

Some explanation may be needed, however, for our rejection of the 

a h -\- c 

simple smoothing offered by the formula ^ . The limitations 


of this formula arc obvious enough, but sometimes unappreciated. 
Most obviously, the formula fails to provide for satisfactory smooth- 
ing of a curve at its two ends. More importantly, the formula 
a -\~ b c 

~ fails to give good results unless the ordinates arc closely 


and equally spaced on the X-axis. Neither of these conditions is 
fulfilled by our data: for rapid growth compels the use of single 
age groups at the early ages, and cases are not sufficiently numerous 
at the upper ages to permit a continuation of this unit. Moreover, 
(7 — ^ h -j— c i <11 

the formula ^ is not strictly suitable unless the true curve 

is a straight line. Notice, for example, how this formula introduces 
a constant error of ,3 for the series 1, 15, 28, 40, 51, 61, 70, 78, etc. 

a h “f- c 

Finally, in curves with a maximum, the formula ^ always 


spuriously reduces this maximum; and if the curve is un symmetrical, 
spuriously shifLs the position of this maximum either to right or to 
left (depending on the mtuve of the asynunevTy) . Surely these defi- 
ciencies are vsufficicnt to condemn this particular smoothing formula — 
and all simple smoothing formulae arc, by their nature, subject to 
the same type of errors. 
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LA CROISSANCE ET I.A UliCKOISSANCE PE L'lNTELLfGENCE: UNE 
ETUDE O' UN CIRCUIT UOMOCifcNK ENTRE LES ACiliS 
PI! I) LX L!T SOIXANTE ANS 
(Kesmn6) 

Cette dtude cssaic surtcml de tracer la croiSHtmcc ct la cllcrohs mice de 
I’intclligcnea conn no monlnlc par I us tests inontmix Hie/ les HiijotH entre les 
arcs dc cl ix cL saixante nrin. J^ans cc hut, on a /ait suhir lc test mental 
Army Alpha a 1191 sujets ties villages tin Vermont, tin Massachusetts, et du 
Nmv Hampshire. Le proeesmis du lest n compris 1’usnge den sallcs publiqucs 
ties villages pour ies tests culicctifs (on a o fFc rt ttfle entree libre ft mi cinema 
pour assurer line bonne assistance); ct aussi ties ex a mens supplemental res 
ft la maison de ccux qui n’am pas nssUt6 mix tests ccvllcctifs. On a bhicnu 
ainsi m\ asset bon choix d’vmc population riunlc Ar6c de dix ft soixante a ns. 

Leg principalis Caracldrisliqiics de la courbe de dcveloppcinctit pour tout 
lc test Alpha, entre les ages de dix et soixnntc mis comprcnd cn soninic line 
croissancc lindnire ft environ seize ails, avee one acceleration negative 
npres seize fins ou point le plus £Iev6 entre lea Ages de dix-huit ct vingt- 
et-un. Une ddcroissnncc suit, qui est bcnucoup muina^ rapide que la crois- 
sance pendant Tadolescencc, mats cjui comp rend ft dc cluqiianto-cinq 

une diminution qu nivenu tie quntorze ana. 

II existc tics differences iniporlnnlos dans lefl courbcn de dGvcloppcment 
pour les tests individucls ( r s\ib -tests’) de 1' Alp ha . Ln dfiernmnnee est In 
plus rapide dans les testa ind tv bluets 7 (analogies), 3 ("sens commim"), 
ct 6 (complGtctTients numdriques). Pcut-eire peut-ou conatddicr cea tests, du 
mains pour ties raisana a priori, les meillcura dc l r Alpha pour la utesure de 
l 1 intelligence fondamcntnle on capncitc inttllectucllc. Dans In sixitbnc ddende 
de In vie, environ qua ran te pour cent des rlsiiltnis totnux dc J'Alpha ddrivc 
de deux tests (test 4, vccabulnire, ct test fl, information) ; ft I'nge de 
dix tins, ccs deux testa nc coniribuciit que vingt-cmq pour cent mix rcsultno 
totnux dc VAlphn. Scion les tests mcntnux, done, In capacity mtehectuellc 
efiiencc de VnduHe, beaucoup plus que cellc d’unc pcrsomic plus jcune, nc 
derive Gvldcmmcnt que des quantile's Qccumutlcs dc connaishnnces ct dc 
renaigivementa, 

La decroiRsance de capncitc tip rig l' adolescence dans le teat total Alpha, 
ct lea particularity dcs courbcs dc develop pemenc pour leg testa uulividuelg, 
nc peuvent etre bien expliqnGes par un manque dc mohjle*s, I'Gpoquc reculdc 
dc I'assistnnce ft Ncole, un manque dc comprehension des directions, une 
disproportion dans J’nttcntion du sujet plus ngc ft la precision ct n In vitesse, 
un manque d'excrcice dans les fonclions du test, une moins bonne ouic, et 
une moins bonne vision. 

On a considGrG missi qnclcf lies problems subsidiaircs dans cetle etude. 
(1) On a constat^ que les fcmcllcs out montre nnc petite sup6riorit£ ^6n6rn1e 
aux males (sauf dans test 2, calcul). Cette su))6riDiitc (coniine dans leg 
combes dc croissancc physique) est la phis grntulc pendant la premiftre 
partie cle 1 J adolescence. (2) Les Rroupes venaat des sections rmnlcs 
Hoignees et rclativemcnt iiiaccesHiblcs out daune cmislammcnl des rdsultnts 
sur lc test d'intclligcnce moins dlev/'s que ceux des habitants du village. On 
ne peut expliquer cettc difF6rencc sculenicnt HUr la banc du handicap dc 
milieu. (3) Dnna J’rulolc sconce, conunc entre les intclligcnts cl Jen hornds, 
uno vitessc diflircntieHc dc croissancc scmbTc clninnent indirjude pnr la 
croissnnee dans lea hearts 6ta)ons des rcsultntu aux divers Ages. On ne 
trouve nueun clair t6moignngc d’une dur£e diH^renticllc dc croissancc, 
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Dans quelques tests individuels dc l'Alpha (mais non pa 9 dans l'Alpha 
commc ensemble), Jn dccroisanncc npr£s 1'adolescence semble un pen dif- 
f^renti el !e — une petite convergence dc capacit6 se montrant dons quelque 9 
tests individuels, ct Line petite divergence dans d'nutrcs. 

Dicn qu'il ait lieu sans doute dca exceptions individucllcs h la tendance 
g£n6ralc, le fait d\mc decroissancc g6n£ralc nprea l J adolescencc semble 
clairemcnt evident. On peut considcrer que les courbcs pour ia croissance 
et la ddcroissancc de capacitc montrdc par lea tests mentaux: indiquent dcs 
probl&mcs sociaux impoitants, 

Jones et Conrad 


ZUNAHME UND ABNAHME DER INTELLIGENZ: EINE UNTER- 
SUCHUNG AN EINER IIOMOGENEN GRUPPE IM ALTER 
ZWISCHEN ZEHN UND SECHZIG JAHREN 
(Referat) 

In der gegenwartigen Untersuchung versuchte man vornehinlich die 
Zunahinc und Abnahme der Leistungsfaliigkeit in Intclligcnzprufungen in 
den Altcrsgruppen 'zwischcn 10 und 60 Jalircn zu erforachcn. Zu diesem 
Zweck untcrsuchte man 1191 Vcrsuchspcraonen in 19 Gemeinschaften in 
landliclien Teilcn der Staaten Vermont, Massachusetts, und New Hampshire 
mit der Army Alphn Intelligenzpriifung. Die Gruppenpriifungcn fanden 
in Dorfhallen statt; ala besondcrer Antrieb, hin zu kommen, diente ein 
KInofilm, der frei gczcigt wurdc. Nacliti dgllch wurden diejenigeti, die 
zu den Gmppcnprufiingen niclit gekommen waren, zu Hause gepriift, Auf 
diese Wei, sc erhiclt ninn ein ziemlicli gutes Exemplar einer liindlichen 
Bevolkcrung iin Alter zwischcn 10 und Jahren. 

Die Hauptcigenachaftcn der Entwicklung9kurve, dem gesamten Alpha 
Test nacb, Jiir AJlcrsgrnppcfl zwischcn 10 und 60 Jahren, weisen, zu- 
sammengefnsst, nuf cine lineale Zunnhme [linear growth] bis zu ungefahr 
16 Jahren hin, Nnch 16 Jahren folgt dann cine negative Dcschleiinigung 
[negntive acceleration], die zwischen 18 und 21 Jahren ihren GipfcL erreiclit. 
Nun folgt cine Abnahme die viel allmiihlicher ist, als der Aufschwung 
wahrend der Jugendzcit [adolescence], die aber mit Erlangung dcs 56stcn 
Lebenajahres action einen Riickgang bis zum Niveau des Vierzehnjahrigen 
erweist. 

Es zeigen sich vvichtige Untcrschicde zwisclien den Entwicklungskurven 
fiir die einzelnen Teilpriifungcn des Alpha Tests, Am raschesten findet die 
Abnahme statt in den Tcilpriifungen 7 (Analogicn), 3 ("Gesunder 
Menschenvcrstand") [“common sense 11 ], und 6 (Zahlenergiinzimgen). Diese 
Teilprufungen konnen viellcicht, wenigstens a priori, als die geeignetesten 
der Alpha fur die Messung der grundsiitzlichen Intelligenz oder der intellek- 
tuellen LeisLungsfahigkeit. Im 9 echsten Lebensjnhrzehnt stammt ungefahr 
40% der in dem Alpha Test crzieltcn Zahl von zwei Prufungen (Test 4 P 
Wortschatz; und Test 8, Kenntnissc [information]) ; mit 10 Jnhren tragen 
diese zwei Tests nur mit 25% zu der gesamten, im Alpha Test erzicltcn 
Zahl bci. So wic sic sich in Intelligenzpriifungcn zeigt, stainmt also die 
wirkaamc intcllcktuclle Kraft dca Erwachacnen, nugenschcinlich bm zu 
cincin vicl hoheren Grade als die des jungeren Mcnschen, nur aus aufge- 
hfiuften Vornitcn von Erfahmngen und Kenntnissen , 

Die Abnahme an Lei 9 tungsfahigkeit in dem gesamten Alpha Test nach 
dem Jiinglingsnlter, und die Eigenheiten der Entwicklungskurven fiir die 
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individuellen Teilprufungen Usucn sich (lurch Mangel an Antrieb [moti- 
vation]! Entfermmg den Scliiilirntcrrichts, Mnngel nn Vcrstilndnis £iir diq 
A nwei antigen, unvcrlinlinigmjiaaig amrkc Kunzcntricrmig der Aufmertanm- 
keit dcr Hltcrcn Ve ran dm person anf Gcnauigkcit zn ICostcn dqr SchneUiKkcit, 
Mangel ou Olmng in den TiUigkcitefl dca Tea tea, oder cibactuncudc Schfirfe 
des Gcliors odcr dca Sclicna niehl Qrfolgreich ei'klrircn. 

Es wurcicn in der gcgciwiirtigcn Umcrsuclinug micli gewisae uniar- 
geordnete Anfgabcn benickaicluigt. (I) Man faml, dim die wcHdidie 
Verauchapcrsoncn im AJIgcrncincn den mtinnliclien cuyna uhcrlcgcn waren 
(ausser in dun Teat 2, Rochcnhum). Dicae Uhcrlcgcnhcit iBt, wie die in 
den pbysiologiachen Wachatiirtiakurvcn envicseiic, with rend dcs friihen 
Jugeiul altera eine grtissercv (2) Das ttevcIkecunguCKcmplar, das aus ent- 
femlcn ilnd relntiv uiizugiingliehcn liind Jichcri Gcgemlen erh alien wurdc, 
erzieUe jii dcr Intclligcnzprufuiig durchoiis mcdrigcrc Zahlcn, nls die 
Einwolmcv dea Dorfcs, IDicsct Untcrschied kann niebt vollatiindig atif 
Basis der Nnchteile dcr Umgebung crkliirt werden. (3) Die Znnnhme 
in den Normnlabwcichungen dcr Zohlen von Alter zu Alter sdieint bcatirnmt 
nuf einen Untcraehied zwiachcii Dcgabtcn nnd Unbegnbtcn nnicr den Jugend- 
lichen in flezug auf die ScLinclligkeut des WachstuiriH luuzuweiscn, Fttt 
einen di fie rcn 2 i ere Aden Unterscliicd in I3czug nuf die Dnucr dca Wnchaens 
[differed tin I duration] h alien wir keinen klnren Bewcia. In einigen dcr 
Teilpriifiuigen dcs Alpha Testa (olmoUl niclu im Alpha Test ala Gauzes 
genommen) scheint die nachjugcndlichc Ahnahmc [pait-ndolcscent decline] 
ctvyns differenzierend zu sein dn sich in cinigen Tcilpriifungen cine geringc 
Konvergenz nnd in imdcren einc gCTinge Divcrgcnz zeigt. 

Ohwohl zweifclloa individudlc AiiHnnhmcn dcr fillgcnieliicn Riclitung 
gegendber bestehen, Insst sich an dem Bestchcn <?incr nnch-jugendlichen 
Abnuhme der Leistungsfiihigkeit be| lmelligenzprufnngcn laujm zwcifeln, 
Die Kurvcn dcr Rcgiatriermig des Wachsiume mul tier AbnaUmc dcr Lcl- 
stungsfdhigkeit bei InteHigenzpWifungcn kdnticn ala mif ivichtigc aozinle 
Problcmc hinweisend betrochtet vrerden. 
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INTRODUCTION 

Recent experimental work with children has tended 
to stress the importance of structural development and 
maturation in the learning process. Emphasis has 
shifted from formal training as a necessary part in 
furnishing the child with those skills he must possess 
if he is to function as an efficient adult to the part 
which normal development plays. Jennings, in speak- 
ing of the education of children, says : 

"Tlie first rule is one which grown-up human beings in 
many respects ignore to the great injury of children. 

Much of the power gained by the young human being 
as the years pass is not brought to him primarily by 
training, by learning, by the exercise of the particular 
faculty involved, ... but is the mere consequence of un- 
hindered healthy development. After the child reaches 
a certain stage of development, it can do easily and 
quickly that which it could not do even with much 
training at an earlier stage; and this silent unfolding 
may and should continue throughout life, Training 
is even harmful when it comes earlier than the develop- 
ment of the power which it tries to train ; it must then 
be classed with the blights which cut off the develop- 
ment of powers” (45, p. 20). 

The problem concerning the relative parts contri- 
buted by practice or training, provided by the environ- 
ment, and maturaton or development that is determined 
principally by inner growth factors has important edu- 
cational implications. In matters of child training, 
popular belief has changed from time to time, fluc- 
tuating between the extreme “hands off” policy wherein 
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the natural powers are left to develop unhampered 
by environmental restraints, and the equally extreme 
policy of a definite formalized system of training in- 
tended to suppress and supplant natural tendencies. 
The prevailing popular opinion does much to deter- 
mine the educational policy of our schools. 

If nature is all-important, education becomes in- 
creasingly futile, for it would be a waste of time and 
effort to attempt to change the unalterable force. If 
environmental factors are more effective, training in 
the home and school is essential in preparing the child 
for meeting the requirements of later life. Psychologi- 
cal and biological studies (6, 12, 20, 44, 81) are at- 
tempting to clear up this question, but more work, is 
needed before we can state with certainty what is the 
exact influence of either factor upon any given ability 
or skill. It is a most difficult task for, as Marquis (58) 
points out, these two streams of influence go along to- 
gether throughout the life of the individual and can- 
not be clearly separated at any point. Even during 
the prenatal period, intrinsic and extrinsic factors arc 
acting simultaneously upon the growing organism, and, 
as development continues, it becomes increasingly 
more difficult to determine which has the major role. 
If the process of growth and development will bring 
a given ability to as high a plane of functioning as 
specific practice, it is useless to subject children to in- 
tensive training in that particular ability. The whole 
question of what to teach, and when and how to teach 
it, is intimately concerned with this problem. 

It is the purpose of this study to investigate the vela- 
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live contributions made by practice and maturation to- 
gether with other influences in the environment in a 
group of young children who are in a stage of rapid 
development. The learning situation is to be made up 
of a series of tasks differing in level of complexity so 
that learning may be analyzed in relation to this factor. 
There is need for a study concerning the role of matu- 
ration and practice at the preschool level in a skill 
made up of different degrees of complexity. 

Experimental .Literature 

Studies Relating to the Effects of Practice. Most 
of the experimental work in this field has been car- 
ried on with animals or newborn babies, but within 
the last five years there have been several studies on 
preschool children. 

Gates and Taylor (18), working on a motor and 
mental function, attempted to test out the three follow- 
ing theories concerning the character and limits of im- 
provement: that improvement results from the direct 
increase in fundamental capacities; that improvement 
results from the indirect increase in fundamental ca- 
pacities by means of stimulated growth; that improve- 
ment results from the acquisition of techniques, 
information, ‘tricks of the trade,’ Speed of tapping, 
a function simple and presumably little affected by 
practice, was selected for the study. Eighty-two kin- 
dergarten children were divided into two comparable 
groups on the basis of 18 days’ practice in tapping, 
chronological age, mental age, sex, and general motor 
•ability as measured by teacher’s judgments, and eight 
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motor tests. The practice group was given six months 
of daily tapping practice, or 76 trials in all. The con- 
trol group had no practice during this period. All 
of the subjects had a 17-day final practice period. 
After six months of non-practicc, both groups were 
retested. The practice group in all totaled 111 days 
of tapping; the control group, 35. Both groups showed 
rapid improvement during the initial period of prac- 
tice. The practice group gave evidence of slow but 
steady improvement to the end. The control group 
after six months of non-practice was inferior to the 
practice group, but showed a gaiii over its last tapping 
score. In 11 days, the controls caught up with the 
practice group and remained practically equal in 
achievement to the end of the 17 days of the final prac- 
tice period. Six months later, both groups were about 
equal. The authors make this conclusion: 

"The fact th.it the practice group was no better after 
sIk months of continuous practice than the control group 
after a few days of readjustment , . . suggests that the 
improvement was due to technique and that even pro- 
longed training had no perceptible influence upon ca- 
pacity. . . . The fact that, after six months of disuse, 
tile intensively trained practice group showed no superi- 
ority over the control group, points to the same conclu- 
sion” (17, p. 452). 

In evaluating this experiment, it must be pointed 
out that a very simple skill was selected and that pre- 
liminary practice was given to all subjects until the 
stage of rapid improvement was passed. It seems 
likely that the children were approaching their phys- 
iological limit, and that intensive practice beyond this 
point was not of any permanent advantage. Quite 
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possibly, increased muscular coordination and growth 
in strength rather than training brought about the 
slight increase in tapping ability for both groups since 
the time element was uniform for all subjects. Fur- 
thermore, the control group continued to improve dur- 
ing the six-months non-practice period. This would 
seem to indicate that factors other than specific prac- 
tice were influencing the learning process. 

Auditory memory for digits (17) was studied by 
the same technique as tapping. Starting with an equal 
initial score, the practice group at the end of 78 days 
showed a gain of 2.07 digits, whereas the control group 
with no practice gained .73. Since no measures of 
dispersion are given, it is impossible to determine how 
significant this difference may be. On retest, however, 
four and a half months later, the advantage of the 
practice group was lost and the two were found to be 
about equal. The conclusion here as in the earlier 
study is that continued practice failed to give any fun- 
damental advantage; there was, seemingly, no per- 
manent increase in capacity. In both of these studies 
the authors have attempted to measure simple funda- 
mental capacities that are little affected by training. 
Would the result have been the same if more complex 
skills dependent upon the combining of simple habits 
had been selected? 

Two studies from Gesell’s laboratory at Yale (21, 
85) deal directly with the factor of maturation in 
learning. The method is that known as co-twin con- 
trol, wherein identical twins, identity having been es- 
tablished by close mental, physical, and behavior cor- 
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respondence, were used. At 46 weeks of age, one twin 
was given six weeks of daily practice in stair climbing 
and cube piling; the other twin served as control. At 
the end of the training period, cube behavior was 
strikingly similar for both twins; no advantage resulted 
from the specific training. The trained twin, how- 
ever, surpassed her sister in stair climbing at the end 
of the six-weeks practice period. At this point the 
control twin was given two weeks of stair-climbing 
practice, during which time she caught up with her 
sister. Evidence here indicates that the greater ma- 
turity of the control twin considerably offset her lack 
of training since two weeks’ practice brought her to 
as high a state of proficiency in stair climbing as her 
sister who had training at an earlier age, 

Later these same twins served as subjects for a lan- 
guage investigation. At the age of 84 weeks, Twin 
T was given five weeks of language and vocabulary 
training while Twin C was kept in a non-language but 
otherwise identical environment. Beginning at 89 
weeks, Twin C was given similar language training. 
She learned more rapidly than her sister and at the 
end of four weeks equalled Twin T’s performance 
based upon five weeks of training. Three months 
later, the two children were of about equal ability. 
Strayer notes that there were similar well-defined 
stages of development in both twins regardless of dif- 
ferences in time of appearance. Though the evidence 
here is not so clear as in the case of stair climbing and 
block piling, it favors the importance of maturation 
in the development of language, a function that of 
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necessity is acquired through environmental stimula- 
tion. Strayer concludes that “maturation influences 
not only effectiveness of training in vocabulary, but the 
general pattern of behavior. Training, although it 
cannot transcend maturation level, is to some degree 
effective in increasing vocabulary” (85, p. 312). 
From these two studies it seems that intrinsic and 
extrinsic factors of development may vary in different 
skills since maturation stands out more clearly as being 
effective in learning to climb stairs than in learning to 
talk. 

A recent study at the Iowa Child Welfare Research 
Station (30, 31) is concerned with the relative influ- 
ence of specific practice and maturation or general 
practice in a given motor skill (throwing at a moving 
target) . Sixty children, between the ages of three and 
seven, were divided into two groups comparable in 
age, sex, and initial ability on the moving target. Three 
other motor tests were also given at this time. The 
practice group had eight weekly periods of ten throws, 
each followed by two tests. The controls rested during 
the eight weeks of practice but were given the two end 
tests. This made a total of 30 throws for the controls 
and 110 for the practiced subjects. Both groups made 
small gains from initial to end tests. The average gain 
for the practice group was 1.9; for the controls, 1.3, 
leaving a difference of .6, which was too small to be 
considered statistically significant. This study gives 
evidence that improvement in skill came, not so much 
as the result of specific practice, as from such factors 
as maturation and general practice. In repetition of 
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the three motor tests, controls proved to be as skillful 
as the practice group, Both groups made gains in arm 
strength and perforation tests comparable to their im- 
provement in the moving-target ability, and both 
groups showed loss in the tracing test. 

Related Learning Studies. There is evidence that 
the influence of specific practice varies with different 
skills. Gates’ study shows no permanent advantage for 
the practice group in the simple skill of speed of tap- 
ping; however, vve know from practical experience that 
training is necessary to perfect such complex skills as 
typewriting and golf. The work on stair climbing and 
language development of identical twins indicates that 
training and maturation are not contributing equally in 
both skills. It is possible that level of difficulty of task 
may be an important factor here. Two studies dealing 
with the factor of complexity or difficulty of task in 
relation to learning have a direct bearing upon this 
investigation. Ruch (78) selected tasks representing 
three levels of complexity and found in a group of 14- 
year-old children that the relation between mental age 
as represented by Army Alpha scores and achievement 
increased as one progressed from card sorting, through 
code substitution, to abstract relations. In card 
sorting, the relationship between mental age and 
performance decreased markedly with practice; in 
code substitution the decrease was slight, and in ab- 
stract relations, practice slightly increased the relation- 
ship. Ruch points out that one cannot generalize as 
to the form of the learning curve for different functions 
or different degrees of complexity. As a result of prac- 
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tice, individual differences increase in abstract rela- 
tions; run parallel in code substitution; and decrease 
in card sorting. 

Atkinson (1), investigating learning in card sorting, 
and number and alphabet substitution among college 
students, found that intelligence tests were a poor mea- 
sure of performance in simple tasks as card sorting, 
but that they were more closely related to the more 
complex tasks of substitution. These two studies, 
somewhat similar in technique, support each other in 
showing that complexity of the task is a factor in the 
relationship between intelligence and performance. 
Their weakness lies in the fact that very different types 
of learning have been selected and labeled as simple 
or complex without any good objective criterion. 

In a study of the relation of brain injuries to maze 
learning and relearning in rats, Lashley (54) finds sup- 
porting evidence for the theory that complexity of task 
is closely associated with degree of inferiority of the 
operated as compared with the normal rats. Operated 
rats required 3 times as much practice for learning 
the simple maze patterns as normal rats ; almost 5 times 
as much practice for the pattern of intermediate com- 
plexity, and nearly 10 times as much practice for the 
most complex pattern. The author concludes that “the 
simple problem offers difficulties which are not much 
greater for the animals with brain lesions than for nor- 
mal ones. . . . The more complex problem, on the other 
hand, is more difficult for animals with lesions than 
for normals” (54, p. 74). This same tendency seems 
to hold for tasks of different degrees of complexity in 
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brightness discrimination. Where the problem is that 
of discriminating between light and darkness, there is 
no retardation for the operated animals; where a sec- 
ond light was introduced and the animals required to 
choose the brighter of the two, there is marked superi- 
ority for the normal animals. 

These studies raise the perplexing question of what 
constitutes complexity, By what criterion may we 
judge whether abstract relations are more complex 
than card sorting? Can wc be sure that a maze pattern 
consisting of eight culs-de-sac is actually more com- 
plex than one of three? Lashley (55) suggests that 
complexity may be obtained by increasing the number 
of similar elements in a situation, or by changing, 
qualitatively, the relationship between them. Holling- 
worth and Cobb (33) define complexity in terms of 
number of associations involved ill a task. Experi- 
mental evidence to support these theories is lacking. 
There is need for careful definition of the term ‘level 
of complexity’ in each study to avoid ambiguity of 
meaning- It seems as if complexity and difficulty were 
closely related, especially in a motor learning situation 
where accomplishment is measured in terms of time 
and error scores. One would assume that difficulty in- 
creases with increasing complexity of task, and hence 
that the number of errors, or length of time required 
for a given level of performance, would be, to some 
degree, a measure of level of complexity. However, 
this would follow only where tasks are similar in other 
respects; for example, equal distance in the true path 
of a maze pattern, or where different tasks are arranged 
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in a single series such as patterns on a particular type 
of maze, or different arrangement of lights in a visual 
discrimination box. We all recognize gross differences 
in complexity but there seems to be no basis for com- 
paring degrees of complexity in two non-similar activi- 
ties. It seems probable that an accepted criterion of 
what is meant by complexity would clear up the seem- 
ing inconsistencies in some of the learning studies. 

Maze Studies. Since the purpose of this study was 
to investigate learning in relation to complexity of task, 
it was necessary to select some skill wherein tasks could 
be arranged in a single series from simple to complex. 
The maze seemed a suitable learning situation because 
patterns differing in level of complexity could be set 
up. The maze also has the advantage of being well 
adapted for work with preschool subjects since it can 
be made interesting, is not too difficult, and favors a 
trial-and-error method of approach. 

The maze or labyrinth, which was first used for 
amusement and entertainment of adults, was taken into 
the psychological laboratory in 1896 by Thorndike. 
Early maze experimentation was with animals and not 
until 1912 was the enclosure type of maze adapted to 
humans (9). Perkins (70) reviewed maze literature 
and classified human experimentation into the follow- 
ing stages: early work to determine whether subjects 
could learn the problem; criticisms of learning curves 
and methods of recording; problems of transfer, me- 
chanical guidance, and interference; and theories of 
motor learning and various factors that influence it. 
To this last type belongs the present study. Miles and 
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Knott (65), in a history of maze studies, give four 
types of mazes: the enclosure, made up of pathways 
through which the subject travels; the maze in minia- 
ture which may be explored by stylus, pencil, or, as 
in this study, by a rolling ball; the mental maze; and 
the elevated finger maze. A chronological outline by 
McGinnis (63), in 1929, lists 40 maze experiments 
upon human subjects. It is interesting to note that only 
four of them include the preschool age. 

Criteria of Maze Learning. The question of what 
constitutes the best criterion of maze learning is one 
that has received a good deal of attention. Maupin 
(59), in a review of literature or) habit formation in 
animals, discusses this subject. Yerkes (103), in ex- 
periments with the dancing mouse, discards time as an 
invalid measure of maze learning because of the many 
interrupting factors which may enter in. He speaks 
of the rat stopping to wash its face, looking around, or 
being hurried by shock into an error. For this reason 
he would give errors first place, and consider time as 
of only secondary importance, Watson (96), in 1914, 
says that time, carefully controlled, is the only safe 
guide to estimating the learning process of a maze. 
Hicks (32), 1911, prefers the distance curve. She 
points out the difficulty and impracticability of getting 
it and substitutes time as perhaps the best single cri- 
terion of the learning process. Watson's later inven- 
tion of the Johns Hopkins circular maze with camera 
lucida attachment, which makes possible the accurate 
record of distance, would do away with Hick’s objec- 
tion to distance. Vincent, 1915, finds curves for error 



COMPLEXITY AND FORM OF LEARNING CURVE 


317 


and time dissimilar. Trials, according to Brockbank 
(3) , 1919, give a better measure than either time or dis- 
tance because learning consists in the establishment of 
integrations of movements, the loss of which would be 
indicated by the need of a greater number of trials 
after a period of disuse. Both time and errors are used 
by Davis and Tolman (14), 1924. In 1930, Liggett 
(56) raised the question of the best measure of maze 
learning. The advantage of time, he points out, is that 
it is easy to get and leaves the experimenter free for 
other recording, Time may be either total or static, 
which represents the amount of time not spent in actual 
maze travel, The last is difficult to get because there 
is no satisfactory criterion as to what constitutes a stop. 
By subtracting static from total time a running score 
is obtained, or the time actually spent in maze travel. 
Running time would meet Yerkes’ criticism because 
from it have been eliminated the interrupting activi- 
ties. The chief difficulty in error score lies in deter- 
mining a suitable criterion for error, Should merely 
entering a blind be counted as an error, or must the 
blind be completely traveled? Also the question of 
gradations of difficulty in errors comes up here. Total 
distance is a refined error score. Number of trials 
is not satisfactory because it does not show progress 
from trial to trial, and because it requires the setting 
of an arbitrary standard for perfect learning. Should 
complete learning consist of three or five successive per- 
fect runs or some other number? Speed, according to 
Liggett, is the best single score. It is obtained by di- 
viding total distance by total time. Liggett points out 
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that time, according to Learning curves, seems to be 
principally a function of speed. Since error curves do 
not resemble speed they also should be reported in a 
maze study. Heron (28), 1922, using the Watson cir- 
cular maze, recorded net time, obtained by subtracting 
static from total time, and surplus distance, which is 
the difference between a perfect run and the actual 
distance traversed. He questions speed because it is 
apt to be related to different physiological levels of 
functioning. Cox (12), 1928, found general agree- 
ment between time and error scores on a two-story du- 
plicate maze. This last study is the only one here 
referred to in which human subjects were used. 

With such disagreement between workers in the 
held, it is difficult to select any one criterion as valid 
for maze learning. The safer method is to obtain as 
many different measures of learning as possible and, 
in interpreting the data, to hear in mind the limita- 
tions of each. 

Reliability of the Maze. Most of the work on reli- 
ability of the maze has been done in the field of animal 
learning. In 1922, Heron (28) pointed out that previ- 
ous workers had not been concerned with the reliability 
of their instruments and emphasized its importance in 
evaluating the results of any learning problem. He 
attempted to determine the reliability of the Johns 
Hopkins circular maze by correlating it with the prob- 
lem box and found all correlations low. Hunter, work- 
ing contemporaneously in the same laboratory, found 
a high degree of reliability between ability to form a 
simple maze habit and to break it by forming another 
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in human subjects, but low reliability in rats. He 
suggests that this difference may be due to better meth- 
ods and more uniform control for humans. Davis and 
Tolman (14) in 1924 reported odd-even coefficients 
for eight days of learning in rats on two types of mazes 
of .44 and .04 for errors, and .21 and .32 for time. 
Hunter, the same year, made this statement: 

"No maze, cither for rats or humans, is analyzed suffi- 
ciently to justify the unqualified acceptance of data gath- 
ered from it with reference to the determination of in- 
dividual and group differences in learning. Habit for- 
mation does take place in the maze, and most subjects 
can be trained to a point of mastery; but a comparison 
of subjects upon the basis of data gathered on the learn- 
ing process itself is of very uncertain value” (39, p. 

440). 

He reports 470 correlations, ranging from — .33 to 
.85, with an average of .30. Carr (8), in 1926, replied 
to Hunter that no one was proposing to use maze rec- 
ords of learning for individual comparisons, but that 
it was suitable for group study to determine the effect 
of changing conditions upon maze learning ability. 
Tryon (92) , the same year, published an article stating 
the thesis that, instead of invalidating results, the ef- 
fect of unreliability of instrument is to make an ob- 
tained difference more significant. 

This controversy over reliability of the maze has 
led to emphasis upon more careful experimental con- 
trol and to work with different types of mazes. As 
early as 1912, Carr (9), in criticizing trials as a mea- 
sure of maze learning because they were so dissimilar, 
suggested that the difficulty was partly that of non-com- 
parable apparatus and technique. He advocated a 
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standardized maze. Hunter (40), in 1926, in his re- 
ply to Carr, states that in the Kansas studies the maze 
did not give satisfactory reliability, but he believes 
careful attention to precision of methods would greatly 
help. He cites the fact that reliability is greater for 
humans than animals and that this is probably due to 
the influence of verbal instructions. 

Recent maze studies have yielded higher reliabili- 
ties than earlier ones. Stone and Nyswander (84), in 

1927, using a multiple-T maze, report coefficients 
ranging from .49 to .99. Similar reliability coeffi- 
cients were obtained by Burlingame and Stone (5) in 

1928, and by Heron (27) in 1930, These three studies 
of rat learning determined reliability according to four 
methods: sum of the errors on the odd days correlated 
with the sum of the errors on the even days; sum of 
the errors on the odd blinds correlated with the sum 
of the errors on the even blinds; sum of the errors on 
the first half correlated with the sum of the errors on 
the second half of the maze; and the sum of errors for 
any segment correlated with the sum of errors for any 
other segment. 

In the field of human maze learning, high reliability 
coefficients are being obtained, Husband (42), in 

1929, in a comparative study, found reliability coeffi- 
cients of .93 and .96 for humans. They were some- 
what lower for rats, .80 and .86. Knotts and Miles 
(50), in 1929, reported reliability coefficients for blind 
children, using finger and stylus mazes, from .88 to 
.98. McGinnis (63), in 1929, on the Young slot maze, 
with preschool subjects obtained coefficients ranging 
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from .83 to .98, and on a non-visual cue stylus maze, 
.33 to .66. Nyswander (67), in 1929, pointed out that 
reliability is affected, not only by factors of maze con- 
struction such as pattern and number of blinds, but 
also by complexity; and that neither a very simple nor 
a very complex maze satisfactorily differentiates among 
individuals. Her coefficients on a high-relief linger 
maze run from .56 to .79. Peterson and Allison (74) , 
in 1930, found a relationship between the magnitude of 
reliability coefficients and amount of visual exposure. 
Their work, which yielded reliabilities from .48 to .87, 
suggests that one can increase reliability on a human 
stylus maze by visual exposure before each trial. 
Spence and Townsend (83), in 1930, with two groups 
of high and low intelligence on a Miles high-relief 
finger maze, found reliability coefficients ranging from 
.93 to .98, and concluded that the maze is highly reli- 
able for group differences. 

Summary of the Literature , In summarizing the 
experimental literature related to our problem, there 
are three main types of investigations: those attempt- 
ing to separate the influence of specific practice pro- 
vided by the environment; studies dealing with degree 
of complexity of task, and the learning process ; and 
related maze studies. Evidence tends to support the 
theory that factors other than specific practice are re- 
sponsible for learning. In such skills as speed of tap- 
ping, memory for digits, and hitting a moving target, 
controls did about as well as practice subjects. In cube 
piling, stair climbing, and, to a lesser degree, language 
acquisition, maturation seems to overshadow the effects 
of training. 
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Two studies, based upon such skills as card sorting, 
substitution, and abstract relations, point to complex- 
ity of task as a factor in the relationship of intelligence 
to performance. Work on rats with brain lesions in- 
dicates an increasing retardation of maze performance 
with increasing complexity of pattern. Docs level of 
complexity in a skill bear relationship to the effective- 
ness of practice or retention in learning? 

The phases of maze learning \vhich most concern 
this study are: ascertaining what is the best criterion 
of learning; and determining whether the maze is a 
sufficiently reliable instrument for measuring group 
differences. The measures of maze learning most fre- 
quently reported are time, errors, and number of trials, 
but some experimenters prefer the more refined speed 
and distance records. There is considerable difference 
of opinion as to which measure best represents the 
changes actually taking place, Early maze studies 
yielded low reliability, but more recent work has 
proved the maze to be as reliable as other motor skills 
and tests, In the field of human learning, maze re- 
liability coefficients run from .80 to .98; well above 
the standard set by Kelley as necessary for distinguish- 
ing between group differences. We may say that the 
maze is a suitable instrument for attacking the problem 
of learning. 



II 


PROCEDURE 

PuRrosE 

The purpose of this study is to determine for a given 
motor skill, performance on the rolling-ball maze, 
whether degree of complexity of task bears any rela- 
tionship to level of functioning attained through prac- 
tice. Experimental work has shown for certain skills 
that growth and development may bring as high a de- 
gree of proficiency as specific practice. Is this true of 
learning on the rolling-ball maze? Will practiced 
subjects have greater advantage over unpracticed sub- 
jects in complex tasks than in simple ones? It is also 
hoped that such a study will give further understand- 
ing of the process of learning in this type of motor skill. 

The Learning Situation 

Certain requirements were kept in mind in selecting 
the learning situation to be used as the basis of this ex- 
periment. The first was that it be a skill which, in 
general, would lend itself to a trial-and-error method 
of attack, as there should be a gradual elimination of 
errors or increase in ability rather than sudden com- 
plete solution. This is an essential element in a study 
where practice is being given in equal time units and 
achievement in tasks of different levels of difficulty is 
being compared. Secondly, it should have within it 
different degrees of difficulty, or complexity, for prac- 
tice is to be studied in relation to complexity of the 
task. It is hard to say just what elements make one 
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task more difficult than another; in many instances we 
lack suitable criteria for defining complexity, yet we 
do recognize gross differences in the two extremes of 
a given skill, That is all wc aim to do here. For the 
purpose of this study, that task is considered to be more 
difficult, or more complex, which requires more time 
to complete and which involves the greater number of 
errors. Since the tasks employed are steps in a single 
motor skill, this problem of what constitutes complex- 
ity is thus considerably simplified. Thirdly, it should 
be novel so that the subjects will be relatively unprac- 
ticed at the beginning of the study and will have no 
opportunity for additional practice during the experi- 
ment. A learning situation made up of common play 
materials or everyday skills which are developing in- 
dependent of the experimental situation, or one to 
which some children have greater access than others, 
would tend to cover up the effects of practice within 
the experiment and so make results difficult of inter- 
pretation. Fourthly, the learning situation should be 
suited to the age and ability of the subjects. This 
means that the task be neither too easy nor too difficult 
for the particular group of subjects and also that it 
differentiate between them. Preschool children were 
selected for tins study because they are of an age when 
growth is going on rapidly and when many skills are 
being acquired. A fifth requirement is that the learn- 
ing be rapid so that one can get measurable improve- 
ment in a relatively short time. Lastly, the skill should 
be interesting to young children, This involves the 
very important factor of motivation. Where the learn- 
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ing process covers an extended period of time boredom 
and lack of cooperation on the part of the subjects may 
seriously affect the rate of learning. Outside incentives 
may be used, but these are never as satisfactory as a 
learning situation which itself holds the interest of the 
subjects. 


Description of the Apparatus 

After searching about for a type of learning situa- 
tion that would best meet the above requirements, a 
rolling-ball maze was constructed. It is built some- 
what upon the plan of the Carr stylus maze (9) that 
was used in a study of the effect of visual guidance. 
Here, however, instead of tracing the path with a sty- 
lus, a ball is rolled over the path to the goal. 

The maze was made of a metal plate 9 inches square 
and of sufficient thickness to be tapped for machine 
screw threads. The outline of a 7M- inch square was 
made in the center of this plate. The inside of the 
square was marked off into 81 smaller squares of equal 
size. At the intersection of each pair of lines making 
up this checker-board effect, a hole was drilled and 
tapped for a machine screw, size 10-32, there being 
100 such holes; one at the intersection of each cross 
and border line. Into each of these holes was screwed 
a 10-32 round-head machine screw to the depth of ap- 
proximately 7-16 of an inch. A nut of the same size 
was screwed on the exposed end and was tightened 
down against the plate to act as a lock nut. 

The spacing of these screws was of an inch from 
center to center, leaving an actual clearance between 
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the inside edges of the screws of about 11/16 of an 
inch. These spaces between the rows of the screws 
formed a track for the fg-inch steel ball used in the 
maze, The actual pattern of the path which the ball 
was allowed to take was made by adjusting the screws 
for height so that they cither obstructed or cleared 
the passage of the ball. The difference in height of 
the 100 screws for any given pattern was not great 
enough to indicate the true path and positions of the 
culs-de-sac when the maze was held in the two hands 
in working position. The ball was set in motion by 
tilting the maze in one of four directions: to the left, 
right, towards, or away, from the body. 

The metal plate which made up the maze was set 
in a narrow frame of wooden picture molding. The 
metal used for this maze was sheet aluminum, selected 
because of its resistance to tarnish and the case with 
which it could be machined. It was found that the 
steel ball had a tendency to leave a slightly discern- 
ible trace of its path after constant use. A suggestion 
is therefore made that a harder metal, such as brass, 
stainless steel, or even ordinary steel, which, however, 
would have to be watched for rust, would be better 
material for the maze. However, it was possible to 
scrub off the evidences of the track left by the rolling 
ball from the aluminum by the use of fine abrasive 
material. To facilitate experimental procedure, three 
separate mazes were constructed and a different pattern 
set in each one. These were identical in appearance 
so that the subject could not tell by looking at the maze 
upon which pattern he was working. 



COMPLEXITY AND FORM OF LEARNING CURVE 


327 


Mechanical Device for Recording Errors, Since 
the ball was set in motion and made to follow the 
path by tilting the maze in different directions, it was 
possible to determine the fewest tilts in each direction 
which were necessary to direct the travel of the ball 
over the true path. Any tilt over and above this mini- 
mum number would constitute an error in direction 
of movement because it indicates that either the sub- 
ject does not know the correct path, or that he lacks 
control in directing the ball over the route, Learning 
would tend to eliminate both of these types of error. 

A mechanical device was therefore constructed 
which would hold the maze, limit the degree of tilt- 
ing, and record the number of motions in each direc- 
tion used in -the maze solution. This apparatus con- 
sisted of a metal tray just large enough to hold the 
maze. To the bottom of the tray at its center point 
was attached a universal joint set upon a pedestal 
which elevated the tray 6 inches above a wooden base 
and allowed it to tilt in any direction. Below each 
corner of the tray, a metal post, Sy 2 inches in height, 
was fastened to the wooden base. These four posts 
limited the amount of tilting of the tray to y 2 inch, 
an amount sufficient to allow for the operation of the 
maze. 

The following system was worked out for mechani- 
cal counting. Between each pair of corner posts and 
affixed to the wooden base was placed a Veeder single- 
action arm counter. The arm of each counter was at- 
tached to a point above it on the tray by means of a 
spring. The spring was so adjusted as to give positive 
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action with the counter and still allow flexible connec- 
tion with the arm of the counter. When the four 
counters were connected in this manner, any tilting 
motion of the tray carried to a point where it was 
stopped by the posts would be recorded by one or an- 
other of the counters. 

Continued experimentation with the counters used 
in this device failed to give accurate record of the tilt- 
ing motion unless the movement was sufficient to bring 
the edge of the tray in contact with the two appropri- 
ate corner posts, Tilts of slighter magnitude, while 
great enough to set the ball in motion, would not al- 
ways be recorded by the counters. To make sure that 
the tilt would be great enough to be accurately re- 
corded by the counters, the inetal posts were electri- 
cally wired in such a manner that when the metal tray 
made contact with any two posts, electrical contact 
was formed which sounded a buzzer. The rule was 
laid down that, in working the maze, each tilt should 
be great enough to make the buzzer sound, thus in- 
suring accurate recording by the counters, 

Recording of Maze Verfovmance. In the main ex- 
periment, time and error records were ohtained for 
each trial; a trial consisting of a successful maze per- 
formance where the ball reached the goal. Time was 
measured by a stop-watch in fifths of a second from 
the moment the ball began to move until it came to 
a stop in the lower right-hand corner of the maze. 
Counter readings for the four different directions of 
movement were recorded on uniform blanks for every 
individual at the beginning of each day and after each 
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maze trial. By subtracting the second reading from 
the preceding one, a movement score was obtained for 
every maze trial in each of the four directions. The 
sum of these constituted the total movement score for 
a single trial. To get an error score, the appropriate 
number, 5, 12, or 19, was subtracted from the move- 
ment score on the respective maze pattern I, II, or 
III, These numbers represented the fewest possible 
movements required to direct the ball over the true 
path of the maze; any movement above the designated 
number constituted an error. 

Maze Patterns. The set-up of the experiment re- 
quired three maze patterns of different levels of com- 
plexity. Complexity is here defined as that quality 
which makes for a greater expenditure of time and a 
greater number of errors in maze learning. Since 
there was no accurate way of determining in advance 
just how difficult a given pattern would be for a group, 
trial-and-error method was resorted to, It seemed rea- 
sonable to assume that factors influencing the degree 
of complexity would be the number of turns in the 
path, position, and direction of turns, length of path, 
and the number and position of culs-de-sac. With 
these in mind, three patterns were set up and tried out 
on a small number of subjects. Adults were used in 
this preliminary work because they were more avail- 
able and easier to work with than children. After 
considerable experimentation with different patterns, 
some 12 or 15 in all, a set of three was worked out 
that seemed to give clear-cut spacing with respect to 
complexity or difficulty of task, Table 1 gives the 
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TABLE 1 

Mean Time Scores or Adults for Make Patterns Difpeiuno 
in Complexity 

Pattern Mean bmimb) Knn^c (flccoiuh) 

Simple I 17.75 Ji 8.95 io *11 

Intermediate II 26.54ztl7.38 16 ro 76 

Complex HI 64.67:1:25.98 30 to 130 


TABLE 2 

Mean Time Scores or Children for Maze Patterns 
Differing in Complexity 


Pattern I 


PrUtern 11 

I’nlicm III 

Errors 2.1 lit 1.30 


10.88 + 21.87 

I9,95±4.49 

Time 17.82+2.56 


+7.84+ 8.M 

8S.I6±4.52 


mean time scores for a group of 12 adults having three 
trials for each pattern. 

Hereafter Pattern I will refer to the simplest, Pat- 
tern II to the intermediate, and Pattern III to the 
most complex task. Mean scores for the first four 
days (12 trials) of the main experiment on a group 
of 50 children show relatively the same spacing of 
complexity reported for adults (see Table 2). 

It is true that occasionally individual learning 
curves cross for the different patterns, but there is no 
crossing in the composite group curves. The three 
patterns stand out as separate and distinct, We can 
therefore say that these are three patterns, differing in 
levels of complexity, but can make no assumptions as 
to the exact degrees of difference between them. 

In order to keep the three patterns as nearly com- 
parable as possible, certain conditions were kept uni- 
form. The true path of the maze is always the same 
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distance, 30 units, a unit being the distance between, 
two screws. In each case the true path starts in the 
upper left-hand corner and ends in the lower right cor- 
ner of the maze. All culs-de-sac are of equal length, 1 
unit. There are no forward-going culs-de-sac. Since 
the pattern is concealed, it was possible to make the 
three maze patterns identical as far as appearance was 
concerned. The subject could not tell by looking at 
them which pattern was the most difficult and which 
the easiest. A small numeral on the under side served 
to identify them for the experimenter. This identity 
of appearance and the fact that visual cues have, so far 
as possible, been eliminated in the rolling- ball maze, 
made possible full use of vision, in maze learning, 
Carr’s (7) work in 1921 indicates that by this method 
we have probably speeded up the learning process, 
since he found a positive relation between the amounts 
of visual inspection and reduction of errors on a stylus 
maze where stops were invisible, Peterson and Alli- 
son (74), in 1930, found that visual exposure increased 
reliability in a stylus maze. The chief advantage of 
normal use of vision in this study lies in the fact that 
it tends to keep the experimental situation more nat- 
ural. Little children, as a rule, object to the hamper- 
ing of their vision, and, under those conditions, it is 
difficult to get complete cooperation. 

Figure 1 shows the three maze patterns used in this 
experiment, representing the three levels of difficulty 
of performance. Pattern I has no culs-de-sac, and re- 
quires a minimum of 5 movements to send the ball over 
the true path. Pattern II has three culs-de-sac; one 
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FIGURE 1 

Child's View of the Maze and Diagrams Showing tiie 
Three Patterns 


to the right, one to the left, mid one away from the 
subject. It requires 12 movements to complete the 
true path. Pattern III has six culs-dc-sac; lwo to the 
right, two to the left, and two away from the subject. 
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At least 19 movements are necessary to travel the pat- 
tern correctly. 

Directions for Maze Operation. The maze with 
Pattern I in position is placed on a low table, 21 inches 
high. The child and experimenter stand directly in 
front of the maze. The child lias been previously in- 
vited to come and play a marble game. The experi- 
menter says, “This is a game where we make the bell 
ring. When I press it down this way the bell rings, 
and when I press it down this way the bell rings , and 
this way, and this way.” The experimenter illustrates 
by tilting the maze once in each direction, causing 
the buzzer to sound each time. "Now put your hands 
here like mine and see if you can do it too.” The ex- 
perimenter illustrates again in a similar way, holding 
her hands over the child’s and helping him. " You 
have to press it way down and be sure that the bell 
rings each time.” The child goes completely around 
two times, pressing the maze in each direction twice. 
The ball is shown to the child, "There is a marble in 
this game. When you ring the bell you make it go 
too.” The experimenter puts the ball in the lower 
right-hand square (the goal). "See, when I press it 
down this way the marble goes, and this way, and this 
way.” The experimenter tilts the maze to the left, 
causing the ball to travel in that direction as far as 
it can go; to the right, and back to the left again. 
"Now it goes this way and back again.” The experi- 
menter rolls the ball away from, and towards her. The 
ball is returned to the goal and the child given a turn 
to repeat these movements. If he has difficulty, the 
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experimenter helps him, and this is continued until the 
child can easily direct the ball in the four directions. 
The experimenter sits beside the table at a point where 
she can easily read the counters, and gives the ball to 
the child saying, "You hold I he marble while I write 
down some numbers and then we will play." When the 
counter numbers have been recorded on the child’s 
record blank, the experimenter points to the goal at 
the lower right-hand square, saying, " This is the house 
where the marble lives , and this is where we put it" 
(putting the ball at the starting-point in the upper 
left-hand corner). "Do you think that yon can find 
the path right down to the little house ? Press very 
hard every time so that the bell rings, and if the gate 
is shut, and the marble can't go any farther, try an- 
other way. Now begin." The first trial of each of the 
patterns is considered an adjustment scries. The ex- 
perimenter insists that the bell be rung each time, and, 
if necessary, helps the child press the maze down so 
that it comes in contact with the metal posts. The fol- 
lowing instructions are repeated when needed : " Keep 
the ball moving all the time until it finds its house. 
Let the ball go as far as it can. Try every way until 
you find the open gate. This (pointing to the goal) is 
the house where the ball has to go." 

During the experiment, the three maze patterns 
were placed at the back of the table in order of com- 
plexity, from left to right. As a particular pattern was 
needed, it was placed in the maze and later returned 
to its former position. Children helped with this 
process. Those who knew numbers were encouraged 



COMPLEXITY AND POEM OF LEARNING CURVE 


335 


to help read the counters for recording movement 
scores. All children seemed interested in the stop- 
watch and were allowed to press the stem after record- 
ing, to watch the second hand spring back into place. 
Some few could read the seconds, and these seemed 
interested in finding out whether a turn took longer 
than the one before. This factor may have stressed 
time in the minds of the children, and made it more 
important to them than elimination of errors. How- 
ever, many of them never seemed to get the idea that 
a diminishing time score indicated better performance 
for they would say, "Look how long it took me. I did 
pretty well that time.” 

After Pattern I was completed, Pattern II was 
placed in the maze, and the following instructions 
were given. “There is a different path here. See if 
you can find it as you did before, and make the ball go 
• way down to its little housed’ Similar instructions 
were given for Pattern III. After the first trial with 
each pattern, the experimenter simply said, “Now 
make the ball go to its house " 

Preliminary Study 

A preliminary study was undertaken to determine 
whether available criteria other than performance on 
the rolling-ball maze itself could be used for dividing 
the subjects into two nearly identical groups who, 
under uniform conditions of practice, would progress 
in maze learning at about the same rate. It was highly 
desirable that the subjects be paired upon some out- 
side criterion. In that event one group would be 
given considerable practice, the other group no prac- 
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tice upon the rolling-ball maze and differences in per- 
formance could be more definitely attributed as due to 
the effects of practice. If, however, all subjects have 
had some maze experience previous to pairing, the 
effect of later practice might be hidden by the rela- 
tively greater effectiveness of the first few trials, and 
results would then be difficult to interpret. 

The apparatus used in this preliminary study was a 
simpler form of the rolling-ball maze that was held in 
the hands. With this type of apparatus, time was the 
only measure of learning. Twenty-eight kindergarten 
children participated in this preliminary study, 16 
boys and 12 girls. Three trials were given daily upon 
each of the maze patterns in the following order : Pat- 
terns I, II, III, II, III, I, III, I, II. For all subjects 
the learning period was composed of eight practice 
days. 

Three other measures were obtained on these chil- 
dren for the purpose of correlation with maze per- 
formance: scores on a tapping test that had been used 
by Goodenough and Tinker (24) ; time scores on a 
wooden rolling-ball maze of different pattern so con- 
structed that the entire pattern was visible; and IQ’s 
obtained on the Minnesota Preschool Test. 

Subjects were paired six different times upon the 
following criteria; first day of maze practice, 3 trials; 
first two days of maze practice, 6 trials; intelligence 
test scores; speed of tapping; wooden maze perform- 
ance; and a composite pairing on the basis of chrono- 
logical age, sex, tapping, and first three trials, Per- 
centage of gain was used as the measure of learning, 
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TABLE 3 

Preliminary Study 

Correlation of Percentage Gain in Maze Ability between 
Two Arrays of Subjects Paired upon Five 
Different Criteria 

N=28 


Criterion for pairing 

rho 


1. 

Initial status (first dav r or 3 trials) 

.24 

±*17 

2. 

Initial status (two days or 6 trials) 

-6a 

±.10 

3. 

Intelligence quotient 

—.0+ 

±.18 

4. 

Tapping speed 

,17 

±■18 

5. 

Wooden maze (6 trials) 

— -30 

±.19 

6. 

Composite (CA, ae*. tapping, 3 maze trials) 

.46 

±.15 


Paired according to chance *40 

— .36 
— *06 
.21 


Mean ------- .19 


In each case percentage of gain of one of the two part- 
ners was correlated with percentage of gain of the other 
partner. Since the entire group included but 14 pairs, 
the Spearman rank-order correlation method was used. 

Table 3 shows all coefficients low with the 
exception of that based upon two days’ maze learn- 
ing. With the exception of performance on the maze 
itself, no single pairing criterion gives even reason- 
ably high relationship. The composite gives a some- 
what larger coefficient than the simple criteria, but 
even this is not within the limits required for statistical 
significance. It would seem from these data that the 
only satisfactory criterion for pairing into two com- 
parable groups of maze ability is preliminary prac- 
tice upon the maze itself. This would require not less 
than two days or six trials. Since correlation upon 
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that basis was only .68, a longer period would probably 
be better. 

An attempt was made to determine what would be 
the relation between percentage of gain of two partners 
if they were paired upon pure chance. Four different 
chance pairings were made by shuffling the children’s 
names and drawing them from a hat. As will be seen 
in the table above, the average coefficient was .19, 
about the magnitude of the other coefficients presented 
in Table 3. Hence pairing on any of the outside cri- 
teria or even upon a very short practice period on the 
maze itself has little advantage over chance. This 
would suggest that ability on the maze used in this 
experiment is specific and not closely related to other 
measures here considered. As a result of this pre- 
liminary investigation, it was decided to give all sub- 
jects four days’ practice upon the specific patterns to 
be used as the basis for pairing into experimental and 
control groups. 

The Main Experiment 

Description of Subjects. Fifty children, ranging in 
age at the beginning of the experiment from 4 years 
and 10 months to 6 years, served as subjects. They 
were drawn for the most part from the kindergarten 
of the Institute of Child Welfare, University of Minne- 
sota. Additional children came from Northeast 
Neighborhood House, Washington Neighborhood 
House, and Hawthorne Kindergarten, a Minneapolis 
public school. Chronological age was determined to 
the nearest half month at the date of first trial of maze 
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TABLE 4 

Desciptiqns of Subjects — 24 Boys and 26 Girls 



Mean 

S,D. 

Range 

Chronological age 

6+.70 moa. 

3,82 

72- 59 moa. 

Intelligence quotient 

103.40 

6,36 

85-121 


learning. Intelligence quotients were based upon the 
Minnesota Preschool Scale. The children in the Uni- 
versity Kindergarten had taken these as a part of their 
regular school routine. The other children were tested 
by a trained mental tester. The one exception was a 
child in the control group whose Detroit Kindergarten 
Test record was converted into an intelligence quo- 
tient. Table 4 gives the means and standard deviations 
for the entire group of subjects. 

Pairing. The preliminary experiment indicated 
that no one of the outside criteria or even a somewhat 
similar maze with visible pattern would satisfactorily 
divide the subjects into two groups of comparable abil- 
ity on the rolling-ball maze. Heron (28) found with 
adults, using five different patterns of a stylus maze, 
that there was only a slight relationship between indi- 
viduals’ scores on the five patterns. It seems that maze 
ability is not a general function but must be specifically 
determined for any given type of maze, and for each 
different pattern. In view of this, it seemed best to use 
all three patterns as a basis for pairing into experimen- 
tal and control groups. 

The next question concerned itself with determining 
how many trials would be required to give a reliable 
measure of initial maze ability. Since, for purposes of 
comparison, the control group was to have a minimum 
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of maze experience, it was desirable to make this pair- 
ing scries as short as possible. Maze records of the 
first few days of practice were available for nine chil- 
dren. A Spearman rank-order correlation was com- 
puted, using the first four days for the three patterns 
combined, with coefficients of .93=1=. 03 for time and 
.93=t. 03 for errors. Very little dependence can be 
placed on these coefficients since they arc based upon 
so few subjects, but they seemed to indicate that four 
days of maze learning would be sufficient to give a 
fairly reliable measure of initial maze ability for the 
purpose of group comparisons. Table S gives coeffi- 
cients for the larger group of SO children who were 
subjects for the main experiment. 

Experimental and control groups were selected by 
matching two individuals for sex, chronological age, 
intelligence quotient, and maze ability. To determine 
maze ability, the sum of the average scores for the 
first four days oil each of the three patterns was found. 
This was worked out for both time and movement, and 
the two sums added together, giving a composite score. 
Such a combination of time and movement scores 
would tend to overweight time because of its greater 


TABLE 5 

Odd-Even Correlation Coefficients tor the First Four 
Days qv Maze Learning 


Pattern 

N 


'rime 

Tm. 

S.-ll," 

Errors 

V PM. 

s.-n. 

I 

SO 

,55 

.06 

.71 

.67 

,05 

,81 

II 

50 

.69 

.05 


.19 

.07 

.66 

m 

50 

.74 

An 

.SI 

,5ft 

M 

,73 


— raised by the Spcarmnn-Urown prophecy formula. 
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magnitude as compared with movement, and, for the 
same reason, the more complex patterns would receive 
more weight than the easy one. However, this seemed 
the best method available as it took into consideration 
both time and movement. Pairing had to be done 
upon the basis of a few children at a time as the ex- 
periment progressed. Limitations of time and avail- 
ability of children made it impractical to work with 


TABLE 6 

Pairing According to Maze Ability 


Subjects 

M 

Experimental 

T MT 

S 

M 

Control 

T MT 

S 

1 

30S 

585 

394 

251 

265 

544 

809 

348 

2 

246 

521 

767 

358 

253 

547 

800 

328 

3 

255 

480 

740 

352 

260 

450 

710 

362 

4 

323 

683 

1006 

254 

287 

750 

1037 

264 

5 

283 

567 

BS0 

301 

316 

534 

851 

299 

6 

298 

623 

920 

271 

257 

637 

894 

313 

7 

262 

537 

799 

336 

247 

524 

771 

348 

S 

293 

614 

907 

287 

265 

678 

9+2 

272 

9 

291 

793 

1085 

298 

272 

336 

1109 

238 

10 

2S9 

604 

893 

297 

255 

664 

918 

309 

11 

248 

540 

788 

348 

275 

557 

831 

317 

12 

2+2 

577 

820 

339 

293 

516 

810 

3U 

, 13 

269 

501 

771 

337 

251 

SIS 

769 

333 

14 

268 

535 

803 

318 

249 

511 

760 

344 

15 

326 

681 

1006 

198 

297 

683 

980 

279 

Id 

393 

642 

1020 

140 

264 

704 

968 

280 

17 

258 

543 

802 

324 

239 

595 

834 

309 

18 

271 

546 

817 

319 

236 

561 

847 

301 

19 

338 

630 

968 

245 

276 

643 

969 

287 

20 

269 

629 

898 

309 

303 

581 

884 

254 

21 

285 

669 

954 

250 

269 

688 

957 

259 

22 

263 

569 

832 

322 

302 

536 

838 

287 

23 

263 

511 

775 

343 

252 

536 

788 

331 

24 

222 

511 

733 

378 

249 

495 

744 

359 

25 

268 

611 

879 

298 

268 

589 

S56 

301 

Means 

282.50 

590.80 

869.80 

202.94 

269.30 

522.00 

868.60 

307.34 

S.D. 

37,23 

69,86 

92.04 

52.49 

19.13 

90.60 

95.01 

34.64 


M — Slim of mean daily movement scores for Patterns I, II, III. 

T — sum of mean daily time scores for Patterns I, II, III. 

MT — sum of mean daily movement and time scores for Patterns I, II, III. 

S — Sum of sigma scores on both movement and time for Patterns I, II, III. 
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more than 8 or 10 subjects on the same chy. Experi- 
mental data were gathered over a period of 1 1 months; 
new children being added as others completed the prac- 
tice series. 

Table 6 shows how accurately individuals were 
paired according to several criteria of maze ability. It 
will be noted that means of control and experimental 
groups are approximately equal, but standard devia- 
tions vary considerably for the two groups. Sigma 
scores are probably the best measure of maze ability 
on the three patterns because, in determining them, in- 
dividual scores are all reduced to standard deviations, 
and so the factor of overweighting high scores such as 
time as opposed to movement is eliminated, Table 7 
shows how closely the individuals were matched ac- 
cording to chronological age, intelligence quotient, 
and occupational status of father. 

Distribution of Practice, The general plan of the 
experiment was as follows, After an initial four-day 
period of practice for all subjects, two comparable 
groups were selected. Of these the experimental group 
was given an additional 26 days of maze practice while 
the control group had no practice. At the end of this 
26 days of practice for the experimental group, all 
of the subjects were given an eight-day test of maze 
ability. Two months of non-practice followed for all 
subjects, terminated by a second eight-day test period 
which will be designated as the retest. Table 8 shows 
the approximate distribution of time and practice as 
planned for the subjects of the experiment. 

Total days of practice for the experimental group 
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TABLE 7 

Pairing According to Chronological Age and Intelligence 

Quotient 


Poll's 

Chronological age (mos.) 

Exp. Con. 

Intelligence quotient 

Exp. Con. 

1 

71 

65 

92 

101 

2 

69 

71 

112 

109 

3 

69 

67 

112 

109 

4 

62 

64 

107 

no 

5 

69 

71 

113 

114 

6 

63 

59 

120 

121 

7 

63 

62 

110 

121 

8 

70 

72 

96 

108 

9 

63 

63 

104 

96 

10 

61 

60 

97 

105 

11 

67 

69 

109 

112 

12 

70 

67 

116 

102 

13 

65 

66 

no 

111 

14 

60 

59 

96 

103 

IS 

61 

61 

85 

94 

16 

63 

60 

100 

117 

17 

68 

65 

98 

88 

18 

61 

61 

119 

110 

19 

62 

66 

90 

100 

20 

61 

59 

121 

107 

21 

58 

61 

85 

98 

22 

61 

67 

88 

100 

23 

69 

65 

11C 

112 

24 

64 

65 

103 

110 

25 

71 

69 

92 

89 

Mean 

64.84 

64.56 

102.68 

104.12 

s.iy, 

3,73 

3.91 

7.10 

5.43 



TABLE 8 

Distribution or Practice for Subjects 


Group 

Initial 

Prncticc 

Test 

Forgetting 

Retest 

Total 

practice 

Experi- 

mental 

4 days 

26 days 

8 days 

60 days 

8 days 

46 days 

Control 

4 days 

none 

8 dnya 

60 days 

8 days 

20 days 
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were 46; and for the control group, 20. Since each 
day included three trials on each of the three patterns, 
the experimental group had in all 414 maze trials; 
the control group, 180. 

A fixed schedule of five practice days a week, omit- 
ting Saturdays and Sundays, was adhered to as closely 
as possible. In spite of great care, there were numer- 
ous irregularities caused by illness of the subjects, ab- 
sence from school for other reasons, and school holi- 
days. Table 9 gives the actual time intervals for the 
two groups. 

The first 38 practice days included for the experi- 
mental groups: initial, 4 days; practice series, 26 
days; and test, 8 days. For the controls there was a 
similar period of time divided as follows: initial, 4 
days; 11011 -practice scries, 26 days; and test, 8 days. 

Order of Presentation of Three Maze Patterns. The 
three maze patterns were used every day so that learn- 
ing took place simultaneously on all three. In order 
to equate amount of practice, each pattern was pre- 
sented three times during the daily practice in the fol- 
lowing order: I, II, III, II, III, I, III, I, II. Accord- 
ing to this arrangement, each pattern came once as 
first, once as second, and once as third in the series of 

TABLE 9 

Comparison of Time Intervals in Maze Practice 


Experimental Control 

Mean number Mcnn number 

of days iSVA of days S,D* 


First practice days 

5K.2S 

3, AO 

57.96 

s.w 

Forgetting intervn! 

62.27 

3.93 

65.09 

5.77 

Retest 

12M 

3,26 

11-00 

US 
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three. An exception to this order was the first day 
of maze practice. Because of the newness of the ex- 
perimental situation, and the relatively greater diffi- 
culty at the beginning of maze learning, the first day 
included one trial in order of difficulty for each pat- 
tern; the second day completed the series with pat- 
terns in order of II, III, I, III, I, II. Thus the first 
two days from point of view of practice are equiva- 
lent to one day of the regular series and will he re- 
ferred to as such in the presentation of results. 

Experimental Conditions. Maze practice was given 
to each child individually in a separate room free from 
distracting influences or the presence of other persons. 
Conditions were kept as nearly constant as possible; 
the same room and set-up being used throughout, and 
the same experimenter supervising the practice. While 
conditions were kept uniform for a given group of sub- 
jects, they necessarily varied from group to group be- 
cause the experiment was carried on simultaneously in 
different schools. Such influencing factors as the type 
of room, arrangement of furniture, height of table, and 
other external conditions were, to some extent, deter- 
mined by the facilities available in the various insti- 
tutions. The table upon which the maze was placed 
approximated 21 inches, a height which brought the 
maze at a convenient level for the standing child. Oc- 
casional home practices made necessary by extended 
absences from school for slight physical disturbances, 
or school vacations, also introduced variations in con- 
ditions of practice. The hour of day was kept fairly 
constant and was selected at a time which would in- 



346 


GENETIC PSYCHOLOGY MONOGRAPHS 


tcrfere as little as possible with the regular kinder- 
garten program. This was between the hours of 9:00 
and 10:30 for the morning group, and between 1:30 
and 3 :00 for the afternoon group. The data were 
gathered over a period of 1 1 months, beginning in 
August, 1930, and extending through June, 1931. 

Motivation. Motivation did not seem to present a 
difficult problem. The rolling-ball maze appealed to 
the children and constituted the chief incentive, Chil- 
dren were encouraged to assist with the procedure, 
placing the maze patterns in the holder, and pressing 
the stop-watch after each turn. The experiment was 
given as a part of the regular school routine, and in 
most cases was unqucstioningly accepted as such. 
Watching the filling up of the child’s record blank 
served as a definite objective, Each day’s record was 
written down and the remaining days of practice 
counted so that the child would have a feeling of prog- 
ress, and would know how much more was expected 
of him. This procedure was especially effective to- 
wards the end of the practice period when some of the 
children began to show evidences of lagging interest, 

Reliability , Reliability was computed for the sub- 
jects of this study upon the basis of time and error 
scores by correlating the sum of the odd days against 
the sum of the even days. The method is one suggested 
by Stone and Nyswander (84) for rat maze learning. 
Since the experimental and control groups were given 
different amounts of practice, reliability coefficients 
have been computed separately. They range from .62 
to .97. 
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TABLE 10 

Correlations of Sums of Odd and Even Days — Pearsonian r 


Pattern 

Time 

Errors 

I 

Experimental tfrau-p — No, 

25, days 


.83 ±: ( 03 .91* 

.74=fc. 04 

.85* 

U 

■9+±.02 ,97* 

,92dfc.01 

.96* 

III 

.95i=.02 .97* 

.77±.04 

.87* 


Control group — No. 25 

, 12 days 


I 

.97^.01 .99* 

,68±.05 

-SO* 

u 

.82it.Q3 ,90* 

.7 5 ±,04 


III 

■ 89d=.02 .94* 

■62rt.0< 

.77* 


•Raised by Spearmon-Drown prophecy formula. 


TABLE 11 

RELiAmuTY Coefficients of Other Motor Skills of 
Preschool Children 


Date 

Autho r 

Skill 

No, 

subjects 

Reliability coelf. 

1926 

Wellman (99) 

Tracing board 
Tracing path 

136 

136 

,82 .90* 

,97 ,98* 

1929 

Good enough 
and Brian (23) 

Ring toss 

20 

.90 

1930 

Goodcnough 
and Tinker (2+) 

Tapping 
(rt. hand) 

30 

(pencil) .85* 
(stylus) .87* 

1930 

Hicks (30) 

Moving target 

60 

.94* 

1930 

Long (57) 

Archery 

(tith-grade boys) 


.93 to .98* 


♦Raised by Spearman-Brawn prophecy formula* 


With one exception, reliability coefficients run 
slightly higher for the experimental group, which has 
the longer learning period and for whom practice was 
consecutive. In view of the fact that the control group 
had a six-weeks forgetting period interposed between 
the fourth and fifth days of maze practice, it is surpris- 
ing that the two series of coefficients so closely approxi- 
mate each other. There seems to be no consistent tend- 
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ency towards higher reliability for either simple or 
complex, but reliability coefficients for errors show a 
consistent tendency to be lower than those for time. 

In general, reliability coefficients obtained in this 
study agree with other recent human maze studies (42, 
68, 74, 83). They run a little lower than those found 
by McGinnis (63) for the Young slot maze with a 
group of preschool subjects, but considerably higher 
than similar coefficients on a non-visual stylus maze. 

Table 11 gives reliability coefficients reported in 
studies of preschool subjects where other motor skills 
were investigated. They are of about the same magni- 
tude as reliability coefficients of the rolling-ball maze. 



Ill 


MEASUREMENT OF MAZE LEARNING 
Learning Curves 

Learning curves based upon raw time and raw error 
scores of the experimental and control groups were 
drawn. The three maze patterns, representing three 
levels of difficulty, give clearly distinguishable curves; 
in no case do they overlap. They give the usual nega- 
tively accelerated curve with rapid improvement in 
the beginning and a gradual slowing up as practice 
continues. Since time and error decrease with im- 
provement in skill, the curves descend as practice con- 
tinues. The two types of curves are similar in general 
form, time being more regular than error, The first 
section, indicated by a vertical line, represents the ini- 
tial practice of four days that was given to all subjects, 
and upon which pairing into experimental and control 
groups was made. The next 26 days were given over 
to daily practice for the experimental group while the 
controls rested. Then followed eight days of daily 
practice for both groups, referred to as the test series. 
A period of approximately two months of forgetting 
for all subjects was terminated by a retest of eight days. 

Learning curves clearly indicate that the experi- 
mental group at the end of the practice period is super- 
ior to the unpracticed control group, and that this su- 
periority is greater upon the complex task than upon 
the simple one. Here we see the differentiating effect 
of specific maze practice in bringing subjects to a 

[ 349 ] 
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higher level of performance. Furthermore, the factor 
of complexity of maze pattern seems to be directly re- 
lated to the amount of improvement in skill brought 
about through practice, for experimental surpass con- 
trols slightly, if at all, upon the simple pattern, mark- 
edly upon the pattern of intermediate complexity, and 
to an even greater degree upon the most complex pat- 
tern. In other words, the effectiveness of practice in 
building up this motor skill increases with increasing 
complexity of task. 

Time Curves 

Initial Practice Period The two groups start out 
about equal in maze ability on the first day. In each 
of the three maze patterns, the controls are slightly 
superior to the experimental. By the end of the fourth 
day, however, this advantage is reversed and the experi- 
mcntals have a slightly better record of performance. 



FIGURE 2 

Learning Curves for Time Scores 
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TABLE 12 

Difference detween Time Means on the Fourth Day 


Pattern 

Control 

mean 

Experimental 

mean 

Did. <r atff 


I 

1 5.05 ± ,24 

1 3.95 ± 1.74 

L10± .59 

1.86 

II 

40.26+: 8.90 

37.3Srh 8. 54 

2.88 ±2.47 

1.17 

III 

74.90±14.63 

71.50Ehl6.41 

3.40dz4.4Q 

.77 


It was not possible to determine whether this reversal 
of better score from the first to the fourth day was 
indicative of higher maze ability on the part of 
the experimentals, who, though they began at a disad- 
vantage, attained greater proficiency by the fourth day, 
or whether this occurred merely by chance. Table 12 
shows these differences to be small, and well within the 
limits of chance variations. 

Comparison of Learning for Experimentals and 
Controls. The experimental group shows rapid in- 
crease in skill during the practice and test periods. 
There is steady improvement in Pattern I until the 
31st day, after which no noticeable gain is apparent, 
whereas for Patterns II and III improvement con- 
tinues throughout the experiment. The control group 
also improves during the experiment, but the gain is 
relatively small. As the result of its 26 days of prac- 
tice, the experimental group has attained a higher level 
of maze ability than the control group, and the differ- 
ence between the two groups increases in magnitude 
as the level of complexity increases. On Pattern I 
in the test series, the experimental group shows a slight 
superiority over the control group. This superiority 
is somewhat greater for Pattern II, and still more 
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Error Curves 

Initial Practice Period. The control group, as in 
the case of time scores, starts out with better perform- 
ance on the first day of maze practice, but unlike those 
of time, the error scores of the control group continue 
to be superior on the fourth or last day of initial prac- 
tice. Only in Pattern I do the experimental overtake 


TABLE 13 

Difference between Error Means on the Fourth Day 


F intern 

Control 

mcfin 

Experimental 

metvn 



I 

II 

III 

1,25±1.07 
9.14^3.2+ 
17.68 ±3,38 

1.15±1'06 

9,90±3.79 

22.56ib8.32 

.09 =t ,30 
,76:1=1.00 
4.88±UQ 

,30 

.76 

2.71 


the controls. Here again the differences are small and, 
with the exception of Pattern III, the critical ratios are 
statistically insignificant. It would seem from this 
analysis of time and error scores during the first four 
days of practice that differences in maze ability in 
the experimental and control groups, since they are 
slight and inconsistent in direction, can be attributed 
to chance variation. It has, therefore, been assumed 
that the two groups in the beginning of the experiment 
are approximately equal in maze ability, and that dif- 
ferences which may appear later in the learning pro- 
cess cannot be attributed to initial superiority. Since 
other factors such as initial ability, chronological age, 
mental age, and time-spacing of test and retest periods 
arc approximately the same for both groups, we may 
conclude that the 26 additional days of maze practice 
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given to the experimental group account for this dif- 
ference in level of ability. There is also the suggestion 
that the complex task profits more from specific prac- 
tice than the simple task, since experimental and con- 
trol groups are more nearly alike on Pattern 1 than 
on Pattern III. This harmonizes with the study of 
Gates and Taylor (18) who found in the simple task 
of speed of tapping that practice did not differentiate 
between experimental and control groups. 

Comparison of Learning for Experimental s and 
Controls. The experimental group shows steady de- 
crease in errors throughout the 38 days of practice. In 
Pattern I, a low record of .25 errors was attained on 
the 1 5th day, after which there was no further improve- 
ment. Additional practice brought slight fluctuations 
but no increased ability. It seems as if the physiological 
limit, beyond which practice is not effective, was 
reached at about this point. A similar stage of accom- 
plishment was not reached in this pattern for time 
scores until the 31st day when the maze was traveled 
in 1.1 seconds. On neither of the two more difficult 
patterns, judging from the form of the learning curve, 
did subjects reach the limit of improvability in time 
and error scores. 

The experimental group is superior to the control 
group in both the test and retest periods. As was noted 
for time, the difference between these two groups ac- 
cording to error scores increases with increasing com- 
plexity of maze pattern. 
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Quantitative Measurements or Maze Learning 

The attempt quantitatively to measure improvement 
is beset with difficulty. Kincaid (49) warns against 
too great confidence in any one method of analysis. 
She suggests four different types of measure and ad- 
vises the use of more than one in any study of learning. 
These are: comparison of absolute differences at the 
beginning and end ; comparison of relative differences 
at the beginning and end; relation of initial to gross 
gain; and relation of initial to relative gain. Peterson 
and Barlow (75) point out the weakness in using abso- 
lute units of measurement and recommend the coeffi- 
cient of variability in studying the effect of practice 
upon individual differences. In this study, one is faced 
with the problem of inequality of units of measure- 
ment. Three tasks, varying in degrees of difficulty, are 
to he compared with each other. The elimination of 
one error or second of time would presumably repre- 
sent different rates of progress in Pattern I than in 
Pattern III. Plow can one interpret the learning 
curves just described? Also, units change during the 
progress of learning. An error does not mean as much 
at the beginning of learning when ability is at a low 
level as it does when performance is highly skilled. 
Realizing the inadequacies of any one method of analy- 
sis in attempting to give a true picture of the learning 
process, several different measures of improvement 
have been used. 
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Difference between Means 

Mean scores show the same tendency that was noted 
in the learning curves for experimentals to surpass the 
controls, and for this difference between the perform- 
ance of the two groups to increase with the complexity 
of the maze pattern. This is illustrated in Tables 14 
and IS. 

Time. Table 14 gives the mean time scores during 
three different segments of learning for the experi- 
mental and control groups. At the beginning, repre- 
sented by the initial period, the two groups are fairly 
equal in ability on each of the three patterns. The dif- 
ference between means is small, ranging from .02 to 
1,52, and the critical ratios are all well below the stand- 
ard for statistical significance. The test period finds 
the experimental group superior to the control on all 
three patterns. The actual difference in means ranges 
from 2.71 to 32.94 with critical ratios large enough to 
insure its being a true difference. The retest again 
shows the experimental group superior, though here 
the difference is not so great as was noted for the test 
period, ranging from 1.37 to 20.68. Here again the 
critical ratios are above three. 

Errors. The same trend appears for error scores as 
is shown in Table 15. The experimental group starts 
out equal to the control group, but, as the result of its 
additional practice, attains a higher level of perform- 
ance by the test and retest periods. The difference be- 
tween groups is less marked in the case of errors than 
for time scores, and the difference divided by the stand- 
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TABLE 14 


Means and Differences of Time Scores for Experimental 
and Control Groups 


Pattern 

Mean 

Difference 

D/<r Hit. 

Pattern I 

Initial 



Experimental 

Control 

17.83 + 2.17 

17.81 + 2,90 

.02 ± .72 

.03 

Pattern II 

Experimental 

Control 

47.08+ 8,70 

48.60+ 7.30 

1.52±2-27 

.67 

Pattern III 

Experimental 

Control 

Pattern I 

84,98^:14,2+ 

85.34±14.78 

Test 

,36±4.U 

.09 

Experimental 

Control 

10.8+di .62 

13.55zb 5,12 

2,7 lit .40 

6.73 

Pattern II 

Experimental 

Control 

18.82=1= 2.85 

33,82±: 5.12 

15.00+1.17 

12,80 

Pattern III 

Experimental 

Control 

Pattern I 

30.86 ± 6.16 

63.80± 9,70 

32.94± .30 

14,34 

Experimental 

Control 

11,07+ ,71 

12.44 ± 1,56 

1.37 ± .37 

3,73 

Pattern II 

Experimental 

Control 

20.16 ± 7.55 

27,27+ 5.08 

7.09+1,29 

5.51 

PaLtern III 

Experimental 

Control 

34,00 ± 7.55 
5+.6S±12.32 

20.68ih3.08 

6.71 


ard error of the difference in only half of the test and 
retest patterns is above three. However, the difference 
is always consistently in favor of the experimentals. 

Tables 14 and 15 also show a consistent trend for the 
magnitude of the difference between groups to increase 
with increasing complexity of maze pattern. This ap- 
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plies only to the test and retest periods, for they alone 
are affected by unequal amounts of practice given the 
two groups. Apparently the more complex the task in 
this type of maze learning, the greater the difference 
between attainment of practiced and unpracticcd sub- 
jects. This trend is found in both time and error scores. 


TABLE 15 


Means and Differences of Error Scores for Experimental 
and Control Groups 


Pattern 

Mean 

Difference 

V>/v { Uif 

Pattern I 

Initial 



Experimental 

Control 

2.41 ± 1.47 

IM± 1.01 

.63+ .155 

1.78 

Pattern II 

Experimental 

Control 

10.90+ 3.48 

10,8»± 2.03 

.01=t .80+ 

.01 

Pattern III 

Experimental 

Control 

Pattern I 

2 1.15± 5.35 

18.85± 3.12 

Tf tit 

2.30±l,2+7 

1.8+ 

Experimental 

Control 

,20 ± A6 
.+*± -30 

.19+ .07 

2.65 

Pattern II 

Experimental 

Control 

3,l+± 1,51 

2,10 

4,80 .58+ 

8.21 

Pattern III 

Experimental 

Control 

Pattern I 

7,$\± 3.0+ 

1 7.7-1 -± 4.02 

Retest 

10.21ztl.008 

10.13 

Experimental 

Control 

,37± ,28 

M± J 6 

.06rb .096 

.07 

Pattern II 

Experimental 

Control 

3,89±1.96 

5,00+ 2.42 

\A\zk ,698 

1.60 

Pattern III 

Experimental 

Control 

9.55+ 3.0+ 

15,36+ 5.71 

5.82±1.38 

4.27 
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Ratio of Experimental Mean to Control Mean 

In order to eliminate, so far as possible, the influ- 
ence of inequality of units of measurement, ratios were 
worked for each of the three segments of learning by 
dividing the mean score of the experimental group 
by the mean score of the control group. Here we are 
not; referring to absolute scores at any particular per- 
iod but merely to the relation of one group to another. 
Table 16 presents these data. Each ratio has been mul- 
tiplied by 100 to remove decimals. If pairing had 
been perfect, the initial ratios for each of the three pat- 
terns would have been 100, indicating identical scores 
for both experimentals and controls. As will be seen, 
the ratios actually obtained closely approximate this 
in time, and fairly closely in errors. It was pointed 
out in the preceding section that, according to means, 
the more difficult task profited most from an equal 
number of practice trials, and also that the differences 
between the means of the experimental and control 
groups gave increasing advantage to the experimental 


TABLE 16 

Ratios of Mean Performance of the Experimental and 
Control Groups 


Prncticc 

Pattern I 

Pattern II 

Pattern III 

Initial 

100 

Time 

97 

100 

Test 

80 

56 

4fi 

Retcsr 

89 

74 

62 

Initial 

135 

Errors 

1 00 

112 

Test 

61 

40 

43 

Retest 

as 

78 

62 
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TABLE 17 

Corrected Ratios of Miian Performance of the Expkri- 

MIINTAL AND CONTROL GrOUI'S, MAKING IN EACH 

Case tiib Initial Ratio 100 


Practice 

Pattern 1 

Pattern 11 

Pattern III 

Initial 

100 

Time 

100 

100 

Teat 

80 

5S 

48 

KcU'ii 

R9 

76 

62 

Initial 

100 

Errors 

100 

100 

Teat 

45 

40 

38 

Retest 

63 

78 

55 


group as one proceeds from simple to most complex 
pattern. The ratios here indicate the same tendency 
of greater difference between the two groups on test 
and retest scores from Pattern 1 to II, and from Pat- 
tern II to III. This is represented by the decreasing 
magnitude of the ratios. In the initial scries the ratios 
remain about the same, clustering around 100, and 
show no consistent shift with changing pattern. The 
ratios of the test scries are all well below 100, demon- 
strating that the practice group gives better maze per- 
formance than the controls. Furthermore, ratios tend 
to decrease in size from Pattern I to Pattern III. This 
holds for both error and time scores with one excep- 
tion; Pattern III error test series, which is slightly 
larger than that for Pattern II. Retest ratios show 
the same trend. 

Since the initial ratios only approximated 100, the 
ratios of the three patterns cannot in fairness be com- 
pared directly with one another. In order to correct 
this difficulty, each ratio of the test and retest scries was 
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divided by its initial ratio for the same pattern. By 
this method, ratios have been obtained representing 
what would have resulted if pairing at the beginning 
had been perfect. On the basis of these corrected 
ratios, direct comparisons between the different pat- 
terns is possible. Table 17 presents this material. Here 
again there is a single reversal of the tendency for ex- 
perimentals to profit relatively more than controls by 
practice on the more difficult tasks. The ratio for 
Pattern II, error score, is considerably larger than that 
of Pattern I, whereas in all other instances the re- 
verse trend is apparent. 

Comparison of Gains 

Percentage of Gain . Table 18 gives the percent- 
age of gain from initial to test periods for the two 
groups. It will be remembered that the time intervals 
between these two segments of learning are the same 
for both groups. However, during this interval of 46 
days, the controls rested from practice while the ex- 
perimentals received 26 daily practice periods. As a 
result of this additional practice for the experimental 
group, its relative gain is uniformly greater. Experi- 
mental show gain on all three patterns according to 
time scores which range from 39% to 64%. In time 
scores, the controls gain from 23% to 30%. One of the 
control subjects, instead of gaining, made a loss of 
.8%. The same tendency for the experimentals to 
make relatively greater gain than the controls is shown 
by error scores. With the exception of a single subject 
on Patterns II and III, all members of the expen- 
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mental group gained. The magnitude of gain accord- 
ing to error scores is from 64% to 82%. Controls, on 
the other hand, gained from 19% to 65% on the same 
patterns. Moreover, three control subjects lost on Pat- 
tern II, and nine subjects lost on Pattern III. Wc find, 
therefore, a definite trend for cxpcrimentals to gain 
more than controls between initial and test periods. 
According to percentage of gain, the difference be- 
tween the two groups increases with increasing diffi- 
culty of pattern. For time, this difference between per- 
centage of gain of experimental and control groups 


TABLE 18 

Mean of Percentages of Gain or Loss from Initial to 
Test Periods 


Pattern 

N 

Experimental a 

Gain A r Loss 

N 

Control a 
Gain N 

Loss 

T 

25 

3 8.6 dr 6.09 

Time 

25 

23.1 + 8.86 



II 

25 

58.9± 7.6V 

— — 

25 

29.9+15.76 

— 

— 

III 

25 

63.9 + 7.92 

— — 

21 

25.3drU.35 

1 

.80 

I 

25 

82.3rfclfl.08 

Errors 

25 

65.1rt26.32 




II 

2+ 

72.0+15.14 

1 lft.7 

n 

31.6+16, 97 

3 

15.8 

HI 

2+ 

63.8ifcl5.30 

1 00.3 

16 

19.4+14,13 

9 

24.7 


TABLE 19 

Mean Gain or. Loss from Initial to Test Periods 


Pattern 

N 

Experimentals 

Gain N Loss 

N 

Controls 
Gain N 

Loss 

I 

25 

7.0± 1.99 

Tt m e 

25 

4,3+ 1.94 



II 

25 

28.0+ 7.74 

— — 

25 

15.5 + 9.20 

— 


III 

25 

54-3=1=14.64 

— — 

24 

22,3 + 12.94 

1 

.60 

I 

25 

2.2+ 1.42 

Errors 

25 

1.3+ ,93 



II 

24 

8.2+ 3.31 

1 .75 

22 

3.76+ 2,36 

3 

1.57 

III 

24 

14.0+ 6.11 

1 .04 

16 

3.93+ 3.60 

9 

4. IS 





COMPLEXITY AND FORM OF LBARNING CURVE 


363 


amounts to 16 for Pattern I, 29 for Pattern II, and 
39 for Pattern III. For errors, it is 17, 37, and 45. 

Absolute Gain. Absolute gain (see Table 19), 
like percentage of gain, is greater for the experimentals 
than for the controls. This is true of both time and 
error scores. Also, the magnitude of the difference in 
gain of the two groups increases with difficulty of 
pattern. 

Summary. A comparison of learning curves shows 
that, of two groups, starting out approximately equal 
in performance, the subjects having 26 additional days 
of practice were superior in maze ability to those who 
merely rested during this period. This tendency to- 
wards greater proficiency of the practiced group stands 
out clearly for both time and error curves. There is a 
consistent trend for the more complex task to profit 
more than the simple task from the additional practice 
given to the experimental subjects. There is little or no 
superiority for the practiced group at the test period 
on Pattern I ; a marked superiority on Pattern II, and 
a still greater superiority on Pattern III. The same 
relationship holds for the retest which followed two 
months of forgetting, though to a less marked degree. 

Four measures of maze learning were used in a quan- 
titative analysis. These were: the difference between 
means of the practiced and unpracticed groups for the 
initial, test, and retest periods; the ratios of the prac- 
ticed to the unpracticed groups for the same three per- 
iods; absolute gain for the two groups; and percentage 
of gain for the two groups. According to all four types 
of analysis — two based upon absolute differences and 



364 


GIINUTIC PSYCHOLOGY iMONOGMPlIS 


two upon relative differences in maze learning — we 
find the same tendency lor practiced subjects to be 
superior to unpra<;ticed subjects as a result ol their spe- 
cific maze practice. Also, these measures support the 
conclusion that the gain of the practiced group over the 
unpracticcd group increases with increasing difficulty 
of task, since it is consistently greater on Pattern II 
than on I, and on Pattern III than on II. 



IV 


RELATION OF MAZE PERFORMANCE TO 
OTHER FACTORS 

Relation to Intelligence 

In general, intelligence test scores seem not to be 
closely related to ability in motor skills. At the pre- 
school level, Goodenough and Brian (23) obtained a 
coefficient of — .35 between number of successful 
throws in a ring-toss game and intelligence. Hicks 
(30) found a correlation of .05 between initial ability 
in hitting a moving target and mental age when chron- 
ological age was held constant. For children between 
3 and 13 years, Johnson (46) reports a coefficient of 
.03 between Smedley dynamometer scores and mental 
age with chronological age constant. Minnesota Me- 
chanical Ability Tests (68), made up of 15 tasks involv- 
ing varying degrees of motor skill, yielded correlations 
with intelligence quotients, for a group of high-school 
boys, ranging from — .32 to .53. Studies of motor abil- 
ity in adults generally give the same low positive rela- 
tionship. Skill correlated with college entrance exami- 
nations at a magnitude of — ,33 to .23 in a series of 8 
motor tests investigated by Seashore (80). Myers (66) 
concludes that there is no relation between card sorting 
and intelligence. 

Intelligence and Complexity. There is a suggestion 
in two studies concerning the relation between intelli- 
gence and learning that intelligence tests are a better 
measure of ability in a complex than in a simple task. 

[ 365 ] 
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Ruch (78), investigating three levels of complexity in 
task, finds an increasing relation between mental age 
and achievement when chronological age was held con- 
stant. Between intelligence and the specific tasks, he 
obtains coefficients of .18, ,67, and ,80 as one progresses 
from card sorting to code substitution to abstract rela- 
tions. Atkinson (1) similarly finds indication in a 
study of card sorting, number-code substitution, and 
number-alphabet substitution, of an increasingly closer 
relation between intelligence and learning ability in 
complex tasks. In a theoretical discussion of skill, 
Pear (69) points out that isolated motor performances 
give a low or negative correlation with each other and 
with intelligence, but states, “In skilled performances 
a higher, more complex power might employ and co- 
ordinate the simple mechanism" (69, p. 201). In the 
present study, because of its ambiguity of meaning, the 
term complexity has been strictly defined as that qual- 
ity which makes one of two otherwise similar tasks 
require a longer time and involve a greater number of 
errors. This definition of complexity in terms of time 
and error scores for the rolling-ball maze may account 
for the lack of agreement with the studies of Atkinson 
and Ruch. Certainly there is no tendency, as seen in 
Table 20, for intelligence quotients to be more closely 
related to skill on the most complex maze pattern than 
on the simplest one. 

Intelligence and Maze Ability, In agreement with 
studies on other motor skills, maze literature reveals a 
small degree of relationship between intelligence test 
scores and maze ability. McGinnis (63) obtained co- 
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efficients ranging from .10 to .66 between intelligence 
quotients and initial trial on the Young slot maze for 
a group of preschool children. Later, a group of these 
same children learned a concealed-cue maze, and the 
coefficients between scores on this and intelligence were 
much lower, — .024 and — .04. McGinnis points out 
that on the concealed-cue maze there was no oppor- 
tunity for visual aids and a trial-and-error method of 
approach was resorted to by necessity. In the field of 
adult learning, maze performance seems to be slightly 
related to intelligence. Hunter (37), Warden (95), 
and Peterson and Allison (74) report coefficients of 
from — .45 to .37 between scores on different intelli- 
gence tests and maze skill. A recent study by Spence 
and Townsend (83) reveals a “large and significant” 
difference between subjects of high and low intelligence 
test ratings. Coefficients from .46 to .66 were obtained 
between Thurstone tests and different measures of maze 
ability. It must be pointed out that this study, which 
is out of line with other work in the field, is based upon 
a small number of subjects, and that these subjects rep- 


TABLE 2Q 

Correlation Coefficients of Time and Error Scores 
with Intelligence 


Pattern 

No. 


Mnze 

performance 

Time 
r P.E. 

Errors 
r P.E\ 

I 

50 

Initial 

4 days 

—.42 .08 

—.34 .08 

II 

50 

Initial 

4 days 

—.35 .08 

.034 .10 

111 

50 

Initial 

4 days 

—.176 ,03 

—.16 .09 

T 

25 

Mean 

38 days 

—.20 .13 

—.04 .09 

11 

25 

Mean 

38 days 

—.28 .12 

— .06 .09 

III 

25 

Mean 

38 days 

— . 166 .13 

—.04 .09 
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resent two selected groups of high mid low intelligence 
ratings. Under these conditions one would expect to 
find marked differences between maze performance. 

Table 20 gives correlation coeflicicnts between intel- 
ligence quotients and time and error maze scores, 
There is, as will be seen, a small positive relationship 
between intelligence as determined by IQ and rolling- 
ball maze ability. Since time and error scores are 
being used, a negative correlation in reality represents 
a positive relationship. In this case, coefficients are 
all small, most of them arc not significant, and they 
show no tendency to increase in magnitude with in- 
creasing difficulty of task. There is, however, an indi- 
cation that intelligence is a better measure of initial 
ability than of later performance since with one excep- 
tion coefficients between intelligence quotients and the 
first four clays of practice run somewhat larger than 
those for intelligence quotients and the mean of 28 days’ 
practice. 

Sex Differences 

Figures 4 and 5 show learning curves of the boys and 
girls on the three maze patterns. It must be remem- 
bered that, in dividing according to sex, groups be- 
come very small, containing only 12 and 13 subjects, 
so that any conclusions as to sex differences can only be 
considered as suggestive. However, sex differences, if 
present, would probably show up in consistent trends 
common to both experimcntals and controls and in 
both time and error scores, Wc find no consistent tend- 
ency for either sex to be superior in maze performance 
on any of the patterns or for any part of the learning 



Humber of error* 
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period. This is contrary to the findings of McGinnis 
(63), who, for a group of preschool subjects learning 
the Young slot maze, reports a superiority in favor of 
the boys at the beginning of the practice period, bul 
found that girls tended to catch up as learning pro- 
gressed. Young (105), on the same maze and with a 
large number of subjects, found a large and consistent 
sex difference in favor of the boys. 

In general, sex differences have not been established 
for motor learning at the preschool level. Boys ex- 
celled girls in throwing a rope ring (23), but girls im- 
proved more than boys. Sex differences in favor of 
boys were also found in throwing at a moving target 
(30). Wellman (99) found no sex differences in either 
tracing-board or tracing-path skill. A summary of sex 
differences in mental traits by Goodcnough (22) points 
out that the question of sex precocity must be answered 
in terms of specific abilities; this seems also to be true 
for motor skills. 

Learning During Non-Practice 

During the practice period of 26 days, the experi- 
mental group, with small variations, decreased in time 
scores, and this evidence of learning continued during 
the 8 days of testing. The control subjects, after the 
equivalent of 26 practice days, during which time they 
rested from maze practice, began the test with per- 
formance superior to their last record. In other words, 
maze ability increased during the interval without 
practice so that subjects were able to complete the three 
maze patterns in less time than they had been able to 
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previously. The gain is small, but is apparent for all 
three patterns, and it increases with difficulty of pat- 
tern. For Pattern I, the saving amounts to second; 
for Pattern II, 3 seconds; and for Pattern III, \]/z 
seconds. This gain in ability during a period of non- 
practice may indicate the operation of a growth or 
maturation factor. It is small but consistent. The in- 
terval of time between the two practice periods for 
the control group is about 46 days. While the time 
span is short, it may be sufficient to bring about mea- 
surable increase in skill in these young children. It 
may be, however, that the environment, though lacking 
in actual maze practice, furnished practice of a more 
general nature, building up simple skills that contribu- 
ted to maze ability. There seems to be no clear-cut 
way of separating out these two influences of general 
practice and maturation. 

Other workers with preschool children have re- 
ported similar progress in motor skills during periods 
of non-practice. Goodenough and Brian (23), in a 
ring-toss learning experiment, found that short inter- 
ruptions of practice, caused by absence and school holi- 
days, usually brought with them a change in the form 
of the learning curve that, for some children, was im- 
provement; for others, regression. In experiments on 
tapping and on auditory memory for digits, Gates and 
Taylor (17, 18) found that the control groups, after a 
period of non-practice, improved in performance, 
Hicks (30), with a moving target, found that controls 
showed steady improvement throughout the experi- 
ment even though an 8-weeks non-practice period was 
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interposed. Hicks (31) also reports for such skills 
as strength and perforation an increase in ability fol- 
lowing 72 days of rest. The tracing-path test, given at 
the same time, showed a loss after the rest period. 

Book (2), for typewriting of a single adult, found 
that speed increased during a year and a half of non- 
practice, but that accuracy did not; the number of 
errors actually increased. Book explained his subject’s 
increase in speed as due to “disappearance, with the 
lapse of time, of numerous psycho-physical difficulties, 
interfering associations, bad habits of attention, inci- 
dentally acquired in the course of learning, which as 
they faded, left the more firmly established typewriting 
associations free to act" (2, p. 107), Watson (96) 
explains this seeming increase in skill during rest from 
practice as due to stopping on a spurt. If such was 
the case, the improvement was apparent rather than 
real. He stresses the permanency of explicit habits 
and skills and great rapidity in relearning due to 
memory. Cleveland (10) attributed increased skill in 
chess, following periods of rest, in terms of renewed 
interest and vigor, and also to the assimilation of im- 
pressions that had come so fast as to be confusing. In 
the field of animal learning, Heron (28) reports, in the 
learning of a problem box by rats, that a 60-day rest 
interposed between two periods of practice resulted in 
large amounts of learning as measured by time scores. 
Hence such gain during a period of rest is not without 
precedent in the literature on learning. 

Later, two months of rest did not bring the con- 
sistent improvement in skill that was noted earlier in 
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mg process. The controls start the retest, 
a second test given to all subjects after a 2- 
iterval of forgetting, with poorer time scores 
ended the 8-day period on two of the pat- 
i the experi mentals start with poorer scores 
ree patterns. Table 21 gives the magnitude 
r gain that occurred during this 2-months 
.vas interposed between the test and retest per- 


TABEE 21 

r Gain during Two Months op Non-Practice 

TERPOSED BETWEEN TEST AND RETEST PeRLODS* 


Experimental 

Control 

L.Q99 1 9CC. 

Lo9s sec. 

Lohs 4- sec, 

Gain i J A flee. 

Loss 12 sec, 

Loss 6J4 sec. 


Hie last clay of the test and the first day of the retest. 


seems from these data that improvement dur- 
)ds of non-practice bears inverse relation to 
ie of skill attained by the subjects. In the be- 
of rolling-ball maze learning, after four days 
ce, gains following rest ranged from to 
For the control group with 12 days of prac- 
two rest periods, performance varied from a 
\y 2 seconds to a loss of 6 seconds. For the 
at practiced 38 days before rest, there was no 
: loss ranged from 1 to 12 seconds. It may be 
rols, being in a stage of relatively rapid learn- 
) on a spurt and so, according to Watson’s 
ose less than the experimentals. This factor 
rm of the learning curve and the point at which 
of non-practice are interposed may explain in 
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part the seeming inconsistent results of different motor 
learning studies. 

Errors. The control group after 46 days of rest does 
not show the same consistent tendency for error scores 
to begin at a higher level of performance than was 
noted for time scores. Pattern I alone makes a gain 
of .75 errors. In Pattern II, a loss of 1.0, and in Pat- 
tern III a loss of 1,25 errors occurs. Resumption of 
practice after a 2-months period of rest brings loss 
rather than gain in maze ability, as measured by both 
errors and time. Only for Pattern II, control group, is 
there evidence of learning during non-practice. Table 
22 gives the magnitude of loss or gain during the for- 

TABLE 22 

Loss on Gain Which Occurred during two Months of Non- 
Practice Interposed uhtiviijin the Test anu Kiitest Periods* 


Pfillcrn 

ICxpc rime nt til 

Control 

I 

Lou .35 errors 

Loss ,13 errors 

II 

Loss ,62 errors 

train LOO errors 

III 

Loss 6.K5 errors 

Loss 2.00 errors 


•Change bettveen last dny of lest anti first day of retest. 


getting period. It is difficult to explain why there 
should be this tendency for subjects to decrease time 
but increase error scores during a period of rest from 
maze practice. Boole (2) found the same thing for his 
adult learning to typewrite. Speed profited from a 
year and a half vacation but the number of errors in- 
creased. Heron (28) reports only saving in time for 
rats in relearning the problem box after 60 days of 
rest. Gates and Taylor (18) found that speed of tap- 
ping increased during six months of non-practice. The 
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time element certainly enters into moving-target skill, 
and this, in Hick’s (30) study, showed higher level 
of performance for controls after eight weeks of non- 
practice. On the other hand, strength and perforation, 
which were also found to increase, seem not to be re- 
lated so much to time as accuracy. The question can- 
not be answered from the data of this experiment, but 
there seems to be some corroborative evidence in the 
finding of other studies of motor skill that time scores 
tend to decrease and error scores increase during the 
same period of non-practice. 

With errors, as with time, proficiency in skill fol- 
lowing a period of non-practice seems to be inversely 
related to the level of attainment directly preceding 
the non-practice period. The control group with a 
relatively poorer performance, based on 4 days of prac- 
tice, lost less during a 2-months rest than the experi- 
mental group with 38 days of practice. This shows up 
clearly in Table 22. 


Variability 

The question of whether individuals become more or 
less alike with practice has received considerable at- 
tention. Most of these investigations have been con- 
fined to mental functions, using adults as subjects. There 
is a good deal of contradictory evidence, some studies 
indicating that practice increases, others that practice 
decreases individual differences. This is not surpris- 
ing when one considers that very different learning 
situations have been used; that groups vary in homo- 
geneity, age, intelligence, and initial ability; and that 
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different statistical measures have been applied. Prac- 
tice, according to Thorndike (88), increases individual 
differences. Kincaid (49), using four types of analysis 
of improvement, shows that the tendency for individ- 
ual differences to increase or decrease with prac- 
tice depends in some degree upon the particular statis- 
tical measures employed. In an analysis of 24 learn- 
ing studies she finds inconsistent trends, but the weight 
of evidence supports flic view that practice decreases 
individual differences. Peterson and Barlow (75) 
attempted to lest out the theory that as a result of prac- 
tice subjects would become more alike in simple tasks 
but less alike in complex tasks. They found for a group 
of 12-year-old children that differences tended to in- 
crease in digit-symbol substitution, judged to be the 
simplest; that they decreased in card sorting, a task 
of intermediate complexity; and that they increased in 
mental arithmetic, the most complex performance. 
These authors point out the need for further work and 
suggest that possibly the problems selected were too 
simple and that tasks of relatively greater complexity 
might bring increased individual differences. 

Practice tended to increase variability in two studies 
of motor skill in preschool children. McGinnis (63), 
working with two types of mazes, a concealed-cue 
stylus maze and the Young slot maze, found that, ac- 
cording to three measures of absolute gain, percentage 
of gain, and coefficients of variability, differences be- 
tween individuals increased with practice. Similarly, 
Hicks (30), with the moving target, found that coeffi- 
cients of variability increased from initial to final per- 
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formance. There was a slight and unreliable increase 
in coefficients of variability for a group of sixth-grade 
boys in a study of dart throwing by Long (57) . 

Relation between Variability and Practice. Analy- 
sis of the effect of practice upon variability in this study 
has been made by comparing coefficients of variability, 
100 sigma/mean, Tables 23 and 24 present these data. 
In our consideration of the relation between practice 
and individual differences, the experimental and con- 
trol groups must be separated, for it will be remem- 
bered that the expcrimentals were given 38 consecu- 
tive practice clays in the interval between the beginning 
of the initial and the end of the test periods, Since 
controls, cm the other hand, had only 12 practice days 
and these were interrupted by a long rest period, their 
coefficients may be disregarded. 

TABLE 23 


(JoiU'i-'teiENTS or Variability for Time Scores — 100 
Sigma/Mean 
Experimental 


PctUhI 

I’alicrti 1 

Pattern II 

Pattern HI 

Initial 

12. U 

18.49 

lfr.76 

Teat 

5.69 

15.15 

19.95 


TABLE 24 


COEVTICIKN 

ts or Variauilitv f on Error Scores 

—100 


Sicim a/Mean 



Experimental 


Vmml 

Fail cm \ 

Pattern II 

Pattern III 

Itoilinl 

Tcsi 

MUft 

56.3rt 

31.90 

41.07 

Z5.30 

40,23 
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According to time, coefficients of variability de- 
crease oil Patterns I and II but increase on Pattern 
III front the initial to the test period. Error coeffi- 
cients of variability likewise show the tendency to de- 
crease on the simple pattern and increase on the most 
complex pattern. The intermediate pattern is ambig- 
uous, giving for errors an increase in variability, for 
time a decrease. The general trend of these data lends 
support to the theory that practice decreases differences 
in simple tasks and increases differences in complex 
tasks. 


Time and Error Scores 

Table 25 shows the relationship between time and 
error scores of maze learning. With one exception the 
experimental group has the higher coefficients and this 
is true of the initial period of four days’ practice which 
was identical for all subjects as well as later periods 
where differential practice has taken place. In gen- 
eral, coefficients are rather low, ranging from .21 to 
.90, with a mean of .53, indicating that these two mea- 
sures represent somewhat different factors in the learn- 
ing process. 

Time and Error Coefficients as Affected by Prac- 
tice. Table 25 shows the tendency for coefficients of 
correlation between time and errors to decrease with 
practice on the simple pattern, to remain about the 
same on the intermediate pattern, and to increase on 
the most complex pattern. Here, again, in studying 
the effect of practice upon the relation between these 
two measures of maze learning wc must center our at- 
tention upon the experimental group, for they alone 
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TABLE 25 

Correlation Coefficients of Time and Error Scores 
Experimental 


Pattern No. rho P,E< 


I 

Initial period — + days 

25 

.50 

.11 

w 

25 

.79 

.05 

III 

25 

.66 

.08 

I 

Initial through test 

26 practice days for expert mentals 
25 

.40 

.12 

II 

25 

.80 

.05 

III 

25 

.72 

.07 

I 

Retest period — 8 days 

22 

.24 

.14 

II 

22 

.84 

.04 

III 

22 

.90 

.03 


received any considerable practice, On Pattern I, co- 
efficients decrease in magnitude from initial through 
practice to retest periods. This seems to be attributable 
to two causes: individual differences are tending to de- 
crease on this pattern as the result of practice as was 
shown by coefficients of variability, bringing about 
greater homogeneity in the group; and error scores are 
approaching zero and therefore become relatively un- 
distributed. Pattern II remains about the same for dif- 
ferent periods of the learning process. This may be the 
result of the ambiguity noted for this pattern in respect 
to variability as the result of practice. It will be re- 
membered that for time scores coefficients of varia- 
bility decreased with practice, while for error scores 
they increased. Pattern III shows an increase in corre- 
lation coefficients between time and error accompanying 
an increase in individual differences due to practice. 
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Cocflicicnts of time and error scores seem to support 
the trend noted for variability; as practice continues 
they decrease upon the simple task, remain practically 
unchanged on the intermediate task, and increase upon 
the complex task. 

Initial Status and Various Measures of Gain 

Table 26 gives correlation coefficients between ini- 
tial status and performance at test and retest periods, 
also relative and absolute gain for time scores. Table 
27 presents these same data for error scores. Accord- 
ing to both time and errors, initial status is a poor mea- 
sure of final accomplishment. Coefficients between 
initial and test, also between initial and retest, arc uni- 
formly small and generally insignificant. However, 
they tend to be positive. There seems to be no tendency 
for maze ability at the beginning or end of practice 
to be more closely related upon the simplest pattern 

TABLE 26 

CORRELATION COEFFICIENTS illiTWBHN INITIAL STATUS AN1> 'l'liST, 
Retest, Absolute Gain, and Percentage or 
Gain roil Time Scores 
Time 


Correlation of 
initial and: 

No. 

Pattern I 
rho F.I‘. 

Pattern 11 
rlio P./s. 

Pattern IU 
rho P./s. 

Teat 

25 

Experimental 

.36rt,l2 

.32IP.13 

Retest 

22 

.Olkfc.lS 

AS±,\2 

,37:t.l3 

Absolute gain 

25 

— 02 


—.82^.05 

Percentage gain 

25 

—.81 ±.05 

— .5S±.10 

— .34±.12 

Test 

25 

Control 

.66;fc.08 

.18±J4 

.40: J:.20 

Retest 

22 

,30±,H 

.06±.l5 

.4H:t.l2 

Absolute goin 

25 

— ,80±.O5 


—.70^,07 

Percentage gain 

25 

— .5+±.10 

— .63±.08 

— A9±,[\ 
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TABLE 27 

Correlation Coefficients between Initial Status and Test, 
Retest, Absolute Gain, and Percentage of 
Gain for Error Scores 
Errors 


Correlation of 
initial and: 

No. 

Pattern I 
rho P.E. 

Pattern II 
rho P.E. 

Pattern HI 
rho P.E, 

Test 

25 

Experimental 
.02 \±M 

.17±.H 

— .20±-14 

Retest 

22 

■06±.15 

.08+.15 

— .n±.i5 

Absolute gain 

25 

— .98zfc,01 

— ,8S±.03 

— .ao±.oi> 

Percentage gain 

25 

—.5 931.09 

— .3Szfc.l2 

— -SJi.lO 

Test 

25 

Control 
■ 33j=.13 

■1B±.14 

■IS±.U 

Retest 

22 

—-52Hz.il 

.19±.15 

.Q+±.15 

Absolute gain 

25 

—.95 ±,01 

—.3031.13 

— .S2±.ll) 

percentage gain 

25 

— .56d=.10 

— ,12±.14 

— .58±.OS 


than upon the most complex pattern. Coefficients 
range from — .52 to ,66, with a mean of .03 for errors, 
and a mean of .34 for time. This would indicate a 
small positive relationship between initial and final 
Status. 

Relative and absolute gain give negative correlations 
with initial status, but this, too, represents a positive 
relationship. In other words, those who start out with 
a low score in time and errors, indicative of high maze 
performance, also gained the mast. Coefficients are 
noticeably higher for gain than for final status, rang- 
ing from — .12 to —.98, with a mean of — .60 for time, 
and a mean of — .68 for errors. Again there is no evi- 
dence that complexity of pattern affects the relation- 
ship between initial status and gain. 

Intermaze Relationship 

Table 28 gives the correlations of different maze pat- 
terns with each other. This is based upon mean total 
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TABLE 28 

Intermaz.ii Correlations op Mean Total Scores for 
Experimental Group 


'1'xfiiQ Errors 


Palter n 

No. 

rho 

PJi. 

rlio 

PAi. 

1 uml II 

25 

.n 

.0+ 

A 9 

Jl 

-II and MI 

25 

,82 

.05 

.69 

.07 

I and 111 

25 

.77 

.06 

.43 

.12 


scores of the experimental group over a learning per- 
iod of 3tt consecutive practice days, 

These three patterns correlate among themselves 
more highly on lime than error scores. This may be 
explained by the fact that time scores are of greater 
magnitude than errors, and have a greater range. This 
factor of heterogeneity would tend to raise the coeffi- 
cients of correlation as compared with the more re- 
stricted error score range. Patterns representing con- 
tiguous levels of complexity, such as I anti II, also II 
and III, arc move closely related than the move widely 
separated Patterns I and III. Heron (27) similarly 
found that five different maze patterns for rat learning 
did not correlate equally with each other. In general, 
he obtained a small positive correlation, but this varied 
with the different patterns. 

Comparisons of Ti-irf.e Levels of Complexity at 
Different Periods 

In an attempt to determine what is the effect of inter- 
polated periods of practice or rest upon the relation be- 
tween patterns differing in degree of complexity, mean 
time and error scores for initial, test, and retest periods 
were weighted by dividing the mean score of each pat' 
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tern by the mean score of the simple pattern for that 
period. This makes possible direct comparison for it 
shows what would be the relation of each pattern with 
every other one when the simple pattern is reduced to 
1.00. Tables 29 and 30 present these data. 

For the experimental group, whose intensive prac- 
tice was followed by a two-months rest period, the re- 
lationship of the three patterns differing in degree of 


TABLE 29 

Weighted Scores of Experi mentals Showing Relation of 
Three Patterns at Different Periods 


Pattern 

Initial 

Mean 

period 

Ratio 

Test period 
Mean Ratio 

Retest 

Mecm 

period* 

Ratio 

I 

17.83 

1.00 

Time 

10.84 

1.00 

11.07 

1.00 

II 

+7.03 

2.64 

IS, 82 

1.74 

20.18 

1.82 

in 

34.98 

4.77 

30.86 

2.85 

34.00 

3.07 

i 

2.43 

1.00 

Errors 

.29 

1.00 

.37 

1.00 

n 

10.90 

4.49 

3.14 

10.83 

3.S9 

10.51 

in 

21.15 

8.70 

7.54 

25.31 

9.55 

25.81 


♦Retest is a second test following two months of non-practice, 


TABLE 30 

Weighted Scores of Controls Showing Relation of 
Three Patterns at Different Periods 


Pattern 

Initial 

Mean 

period 

Ratio 

Test period 
Menn Ratio 

Retest 

Mean 

period* 

Ratio 

I 

17.81 

1.00 

Time, 

13.55 

1.00 

12.44 

1.00 

II 

48.60 

2.73 

33.82 

2.50 

27.27 

2.19 

III 

85.35 

4.79 

63.80 

4.71 

54.68 

A. 40 

I 

1.80 

1.00 

Errors 

.48 

1.00 

.44 

1.00 

II 

10.89 

6.05 

7.93 

16.52 

5.00 

11.36 

III 

18,85 

10.47 

17.74 

16.96 

35.36- 

34.91 


♦Retest is a second test following two months of non-practice. 
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complexity remains practically the same before and 
after the rest period as is indicated by the similarity 
of ratios of the test and retest periods in Table 29. In 
other words, after considerable practice, two months 
of rest did not change the relationship between tasks 
of different complexity. This is not true of the interval 
between the initial and test periods, covering about 
46 days, of which 26 were devoted to practice. Ac- 
cording to time scores, the experimental tend to draw 
closer together on the three patterns, whereas error 
scores become more widely separated. Apparently by 
the end of the test period, performance has become 
pretty well stabilized so that a rest of 60 days does not 
change the relationship between different levels of com- 
plexity. 

Time scores for the control group remain relatively 
the same on the three patterns at the beginning, after 
46 days of rest, and following a later 60-day non-prac- 
tice period. Error scores of controls follow those of 
experimental in becoming more separated on the three 
patterns at the test period, However, unlike the experi- 
mcntals, control error scores tend to become somewhat 
more closely related during the 60 days of non-practice. 

In general, it may be said that the effect of two 
months of forgetting is to keep the relationship already 
existing between the three levels of complexity practi- 
cally constant. The one exception to this rule is the 
control error scores for Pattern II where there is a 
tendency to approach the simple one. This indicates 
that by the test period sufficient stability in regard to 
the relationship between patterns has been established 



COMPLEXITY AND FORM OF LEARNING CURVE 


385 


so that interpolated periods of non-practice do not ma- 
terially alter that relationship. The tendency towards 
stability is greater for the experimentals who have had 
considerable maze practice than for controls who have 
had much less maze practice. 

Summary. Learning of this maze is related to intelli- 
gence to a very slight degree, but the magnitude of the 
relationship does not increase with the complexity of 
the task. No sex differences are apparent. The amount 
of learning or forgetting during a period of non-prac- 
tice apparently depends upon the form of the learning 
curve at the time learning is interrupted, Individual 
differences increase with practice on the most complex 
task and decrease on the simplest. Stability of the ratios 
of the more complex tasks to the simplest one from the 
test to the retest period seems to indicate that forget- 
ting proceeds at about the same rate in the three tasks. 



V 

SUMMARY AND CONCLUSIONS 

Throughout this study the differentiating effect of 
level of complexity appears. Practice upon a relatively 
simple skill brings increased ability in that skill ; how- 
ever, a similar interval of time devoted to rest seems to 
give about the same result. Highly practiced indi- 
viduals arc not markedly superior to relatively un- 
practiced individuals on a simple task, This seems to 
be an established fact, and one that has influenced con- 
temporary educational theory and practice. The re- 
sults from this investigation show, also, that the com- 
plex task profits from practice, and that the degree of 
superiority of practiced over unpracticed individuals 
increases with increasing complexity of the task. Com- 
plexity seems to be the factor in determining whether 
time alone, ov time spent in practice, is essential in 
producing skill of a high level. 

Experimental studies give evidence that the influ- 
ence of maturation and training vary with different 
skills. The data here presented lends support to the 
theory that ‘level of complexity’ is a potent factor in 
determining the relative influence of these two forces. 
When subjects arc developing rapidly, i.c,, when ma- 
turation is taking place, and when the skill is simple, as 
pencil tapping or a maze with few turns and no culs- 
de-sac, a few trials needed to adjust the individual to 
the particular situation plus an interval of lime will 
bring performance to a high degree of proficiency. If, 
on the other hand, the skill be complex, as an intricate 

[ 386 ] 
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maze pattern, considerable specific practice is required 
for efficient performance in addition to a given ma- 
turaton level. When one takes such an everyday life 
situation as the running of an automobile, a compara- 
tively simple skill for the adult, but vastly more com- 
plex than the most intricate maze pattern for chil- 
dren, the need for practice shows up even more clearly. 
Training cannot supplant inner growth, but training is 
a necessary supplement to intrinsic development when 
the skill to be acquired lies beyond the level of the very 
simple. 

Level of complexity likewise determines whether 
individual differences will increase or decrease as the 
result of practice. Intensive training in a simple skill 
seems, according to the data of this experiment, to re- 
duce members of a group to a common level of per- 
formance, whereas training in a complex skill tends 
to make individuals less alike. This would seem to 
agree with common-sense reasoning and finds support 
in other experimental work. This role of complexity 
harmonizes the viewpoints of hereditarians and en- 
vironmentalists by emphasizing the importance of both 
nature and nurture in the learning process. For a very 
simple skill which taxes neither the intellectual nor 
physical endowment of the great mass of people, prac- 
tice acts as an equalizer of environmental opportunity 
and makes individuals relatively more alike in per- 
formance. High level of ability in a complex skill may 
be beyond the native endowment of a considerable 
number of individuals. Continued practice in this 
skill would necessarily fail to bring such individuals 
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above the level of mediocrity, whereas for the more 
gifted ones practice would he highly effective. In a 
complex skill such as golf, performance ranges all the 
way from that of a Bobby Jones to that of the poorest 
player, and no amount of practice would ever bring 
those two extremes together. Those who hope to pro- 
duce a race of supermen merely by the process of equal- 
ized opportunity and education arc doomed to failure. 

Educational implications from this study are chiefly 
those related to the influence of degree of complexity. 
Unfortunately, there is no satisfactory criterion for com- 
plexity; we can only roughly compare the relative de- 
gree of complexity in two dissimilar skills. But we do 
recognize gross differences in the complexity of activi- 
ties going on about us, and readily distinguish between 
the two extremes of a given skill. 

One cannot generalize from a specilic motor skill to 
an intellectual problem. It would be interesting to 
follow up this study of motor learning with one where 
the task, is primarily intellectual to see if the conclu- 
sions drawn here would apply equally well to that other 
type of activity. 

The following conclusions are drawn from this ex- 
periment. 

1. As a result of 26 days of training on the three 
rolling-ball mazes of different complexity, practiced 
subjects are superior to unpracticed subjects. This 
superiority is slight if at all upon the simple pattern, 
marked upon the pattern of intermediate complexity, 
and still more marked upon the most complex pattern. 
This conclusion is supported by graphic learning curves 
and by qualitative analysis of maze records. 
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2 . This type of maze performance bears a slight 
positive relation to mental test ratings as is shown by 
correlation coefficients ranging for the three patterns 
from — .42 to .03. 

3. No sex differences are apparent for this skill. 

4. Whether loss or gain will occur after a period of 
non-practice, and how great it will be, is inversely re- 
lated to the level of performance at the interruption of 
learning. Rest periods interposed during the early 
stages of learning when the curve is descending rap- 
idly resulted in gain or only slight loss in skill, where- 
as rest periods coming later, at the time when the learn- 
ing curve is flattening out, are followed by relatively 
greater loss in skill. 

5. Individual differences tend to increase as a result 
of practice on the more complex task whereas they tend 
to decrease on the more simple task, 

6. Consecutive mazes in the scale of complexity 
(i.e., I with II, and II with III) correlate more highly 
than those at the extremes (I with III). 

7. After skill has been well established, a 60-day 
rest period does not affect the relationship between the 
tasks of different complexity, i.e., forgetting does not 
proceed more rapidly on the complex than upon the 
simple task. 
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LA RELATION ENTRE LA COMPLEXITY DE L J HABITUDE A 
ACQUERIR ET LA FORME DE LA COURBE D’APPRENTISSAGE 
CHEZ LES JEUNES ENFANTS 
(Reaumy) 

At ctinYpaver Sa cnpncite ti'apprenAre dans 'lea conditions de 
l'cxcrcice linlR^ et t^tcndu ct 1'influencc du repos ou non-excrcicc sur Pap- 
prcmiasngc dona dea tnchcs dc complexity diverse, an a fiut trois labyrinths® 
de complexity diverge ou I’on roulc an boule. Cinquante yltivca du jardin 
d'cnfnnta, aprfca quatre joura d'cxercice dans les trois labyrinthea, ont 
groupcs cn patres scion cctte premiere execution dan 9 le labyrinthe et aelon 
rage, le sextfj at le Q.I. Le groupe experimental a subi ensuite Yingt-six 
pdriodea d’e^ecclce diuvs Lea labyrinthea, I'intcvvalle d'exercice attendant 
pendant une p^rindc dc quai antc-deux joura. On a testy ensuite le groups 
experimental et cciui de controle an moyen d'une execution de huit joura 
dans lea labyrinthea. On n*n Honnc aucun autre exercice, mala apr£.s un 
intervalle de deux mois on a donne une r^p^tition du teen aux deux groupes. 

Lea GOUrbCB d J apprentisa&Ee et I'analyse quantitative dea reaultata dea 
labyrinthes donnent lea nEgiiltats suivonta ; Dans tous les trois labyrinthes 
|es sujets exi^ces sont supericurs aux non exerts, La superiority du groupe 
excrce cat petite pour la forme simple, marquee pour la forme dc moyenne 
complexity, ct grnnde pour la forme In plus complexe. Les differences 
imlividuelle& rfcaultam tie l'excrcice du groups exp6Timemal se Bout accrues 
dans la tache !a plus complexe ct ont dimimie dans la tache la plus simple. La 
forme tic In courbe d'apprentissage qu temps quand I'exerciee est inlerrompu 
scmblc determiner si le sujet perdrsi ou gagnera apr^s un intervalle de 
repos. Quatfld l'cxcrcice est interrompu pendant la perinde de progr^s 
rapldcs dfln$ Vnpprentissage, l 1 execution aprfcs la p6riode de repas est seule- 
ment un pevi inffiricure quand on in ipeaurc par le nombre d'eircura et est 
memo sup4ricure quand an la mesure par le9 ryaultats du temps. QuanH 
l'cxcrcice est interrompu ri une p^riode de progrSs lents, e’est-^-dire, apr£s 
que la courbe d'npprentissage a comment A devenir horizontal ct & ap- 
prochcr d\ifl c limite physiologic] ue p une pejiode de repos cause une perte 
marquee dans les r^sultats du temps ct dans ceux des erreurs. Aprds que 
l'Uabilct6 a bicn. 4tablie, une p^rlode de repos dc six jours n’inftue png 
sur la relation entre les tachca de complexity diverse; e’est-i-dire, I’oubli 
est uussl rnpide dans Ja tAehe simple que dans la tache complexe, 

On scmbltf juatifid de conclure de ces donndes que la complexity dc la tache 
a une influence marquee sur i'efficacite de 1 'exercice, e c que son influence est 
4vvdatite la croiasance des cliff £rencca individuelleB qui derive de 

l'cxcrcice. 
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PIE DP.Z1EHUNG ZWlSttlBN PER KOMI'MZIKRTHRIT PER 
ANZIJBKiNRNDKN GRWOIINUKIT UNI) PER l ; OKM PER 
LERNKI1RVE HE! JUNGEN KINDERS 
(Kcfcrnt ) 

In it r Aliflichr, die Emifiihiukrit uiiiirr den Hnlin^uiiKcn der lirtrhnmkten 
uiul der verldiiKcnen OIhwk urnl flic Einwiikun^ ilrr Kuhc mlcr tier Nirlu- 
OlinriK (Hit tin* Lenten bei An f^cilicn vrrnhietli?ner K«nn|>li ^in limit n\ 
vcrglcidien, minlcn ilrci, in Hcjiik anf den ( r rati ilrr Kumpli/icilhcii 
vcrschiotlenc, lrr^aiitfc mil rnllcmlm Hallcii | r»llinjc-liall mnrril crfiindcn, 
Eiinfzi^ Kinder nus Kindergarten wurdrn vice Tatfc tin drh ilrci 1 rr^;,ih^cn 
Reiilic mul dcum in Hczng anf [I’lciclic] I. fishing in dieter ar* frill iridic n 
Irr^nn^lnli^kcil mid auf Alter, (icmMccIiI, uiul llilrlli)!rh?'|imiichl, 
punri. Die Vcrsiiclm^rtippc wnrdc tin u ll 26 Mai an den Irruanucn ^cubt. 
Die ^cil ilcr (Jhuntf crMrcoktc nidi uber *12 Tour. Smvolil die Venmclts- 
wic die KomridR;ni|)pe turtle dann un adit Tu^cii mil den UrKHiiKcii 
IScpriift. ICh foible keine wcilcrc (lining, filler nnch wvei Monaicn warden 
bcide Gruppen norhmah Rcpriifi. 

Die Lernkuryen nml cine (juantitnlivc Analyse tier Irrnun^prulnknllc 
liefern fol^ende Rcmduie. An alien ilrci Irr^anficn reiuen sirli die ^cuhicn 
VermdtHpersonen nh den ungculiicn uhcrlcgcn. Did 1 7l>c rlc^ciilicit i*t hoi 
der cinfnchcn (icslnllung [paiicrn] goring, bci drr (icjunltung vmi mhllcrcr 
Sell wicri^kcit auflf'eprngt, mul lici der kninpli/iericMcn devaluing gnnn. 
Individucllc IJntcrschicde infolge: der (lining der Vcnulditgrupiti* nnltmcn 
hei der komplmcrtesicn Aofgrtlic stti mul lici der ciNfnHiMch Aiifgahc nil. 
Die Form der Lcrnknrve zur Zeii der UmcrbicrliullK der (lining >rhcinl 
7M licsiimmciij oh die VermirliHpcmoii uncli riner Kuhrpcritulc forlpfhrriieu 
odcr zunickgeltun wird, Warn die OIhiiik wnlimid ciner I't-rintlc dew 
rnschen Fnruichrciieni im I.ernen mucrhrudicn wird, pm !m die I.cinmitf, 
an der Zahl der Irrimncr gemcHcn, nnrli der Unhcpcrimlc imr wcnin 
niedriger, uiul, an dcin ZcUverhrnuch Kcmcmicn, migar liefer. Win! die 
(lining wNhrcnd ciner Periode ilea langininen Kurlichreilcni uiiicrhmdicri, 
d.h.j nnchdem die Kurve angcfnrigcn lint, plait zii iverdcn uiul uirh ciner 
pliyaiologiachcn Greuze aimnuihern, no verumacht cine Riihepcrindc ciiien 
ausgcprtiKtcn Verluat, so wold in Hezug nuf Zcii wie in llcziig mi f (irilnuig* 
keif. Nnchdem die Gcwnndllicit gut ctalilicrl mI t win! die IJczielulllg 
zwischen Aufftnbcn von vmcliiedcncr Knmpli/icrilicit dnrrh cine Uulic- 
periodc von 60 Tnffen niclit buciiiftusst ; il.li., dnfl Vcrgejuini gdu hei der 
einfaehen Auffinlie chcn so hduidl von HUtten wie lici der kompli/iertcn, 

Es schcint anf Basis dicker Befunde der ScIiIlim hcrecluiut zu Hein, dass 
die Kompli/ierthcit der Auf^nbe die Wirksamkeit der ttlmn^ fusirk he- 
cinfluaat, und class dicac HceinflusHmiK sich in der Vcr^riistienin^ tier dureli 
die Obung vcrursnclilen Unlcrachicdc hemeikcn Uisst, 
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INTRODUCTION 


The importance of eating habits in relation to the 
child’s nutrition has become widely appreciated. Ped- 
iatricians, nutritionists, psychologists, and educators 
have discussed at length how learning may influence 
eating and so affect physical development. That eating 
habits are also related to the child’s personality devel- 
opment is not so generally recognized, A few writers 
in the field of child care and training suggest such a 
possibility, but, on the whole, the problem has received 
relatively little study and attention. This study was 
undertaken because of the lack of information on the 
subject and because of an increasing belief that there is 
a significant relationship between eating habits and the 
development of personality. 

The term "eating habits” means, for the purposes of 
this paper, the child’s habit of eating or not eating the 
food which is set before him. It does not include skill 
in handling spoon or fork, ability to convey food to the 
mouth without spilling, or other matters which might 
be summed up as “table manners,” some of which Blatz 
included in his "Study of Eating Habits in a Nursery 
School” (7). Though it is recognized that personality 
is an integration of many psychobiological traits, in 
order to facilitate discussion four aspects of personality 
are considered in this study, those of the body, the intel- 
lect, the emotions, and the attitudes. The personality 
traits which have been chosen for study in relation to 
eating habits arc classified under these four heads. 

[ 403 ] 
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Why may a study of the eating habits of young chil- 
dren from the standpoint of their personality develop- 
ment he significant? If we agree with Ur. Gescll (2,1) 
that “these years (the preschool ones) determine char- 
acter, much as the foundation and frame determine 
structure," we need only realize that eating consumes a 
large proportion of the lime, attention, and interest of 
young children to find the answer to our question. It 
is an important subject for preschool education to con- 
sider because, in the total development of a human 
being, that which comes first influences all later devel- 
opment, and because eating looms so large as a factor 
in the lives of preschool children. 

A newborn baby cats and sleeps, cries a little, moves 
a little, and eats and sleeps again. Almost bis whole 
existence is given over to the activities necessary for 
physical growth. As the child grows older he sleeps a 
little less, he cats a little less frequently hut just as 
eagerly, and he spends more time in bodily activity, 
more time in making noises with his voice, more lime 
in becoming acquainted with his environment. After 
a while he gets up on his feet and explores his universe. 
He sleeps fewer hours out of the twenty-four, but food 
is just as important to him as ever. Perhaps eating 
as an activity looms even larger than before because 
now he is presented with new foods which lie either 
accepts with interest or rejects with energy. He still 
cats three or four times a day, for his body must have 
plenty of food to provide for very rapid growth. 

In the life of the runabout child, eating is just as im- 
portant as ever for physical development. It has also 
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become important as a part of his world of things, 
people, and happenings. Everything connected with 
eating interests him intensely. It holds for him great 
and frequent possibilities of interest and delight. He 
sets about discovering these possibilities. Not only is 
there the joy of eating good food when he is hungry, 
but there is the interest of using the spoon and cup him- 
self, the pleasure in new sensations of taste, smell, or 
touch, the delight of creating a reaction in other people 
when he flings his spoon on the floor, or spits out his 
cereal, or sets his teeth when his mother tries to feed 
him, the delight of gaining increased attention when he 
refuses to eat. In the minds of those who have watched, 
there is no doubt that mealtime is an important and 
interesting time to a little child, 

A runabout child’s interest in the eating situation is 
normally aroused by the satisfaction of appeasing hun- 
ger. But iL is always to some extent, and often to a 
great extent, aroused by the satisfaction of exerting 
power over the world of things and people which sur- 
rounds him, a satisfaction which is found not only in 
the eating situation, but also in other situations of his 
daily life. If handling the spoon and cup skillfully 
brings a child satisfaction, he will be interested in so 
handling them. If eating whatever . food has been 
provided gives a child a feeling of power, he will 
cat what is provided. If he gets a greater feeling of 
power out of refusing to eat, he will refuse. In either 
case his interest is aroused. The question of the de- 
velopment of eating habits is as simple and as complex 
as that. It is simple because of the fundamental psy- 
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ehological principle tlv.it what brings a feeling of plea- 
sure tends to be repeated. 1 1 is complex because of the 
sometimes apparent difficulty of arranging things so 
that good eating habits rather than had ones are inter- 
esting. 

An added reason for mealtime to loom large in the 
child’s life is the attitude of concern which mothers 
have toward a little child’s eating, a natural concern 
increased by the stress laid on dieL by pediatricians and 
nutritionists. To some mothers the child's mealtime is 
of consuming importance, it is the chief worry of their 
lives. They know that no human being can survive 
without fond. If the child refuses to eat or does not 
eat as much as is expected, the mother is beside herself 
with concern for his welfare, Without question, the 
child feels this concern, feels his power in having 
caused it, enjoys the attention it brings him, and so 
continues to refuse to cat. Often the mother may partly 
realize that giving in to the child by substituting an- 
other food for that which he refuses, or creating a scene 
by insisting that he cat, is bad for the child from the 
point of view of discipline or of emotional disturbance. 
She continues to feel, however, that the one important 
thing is that he should cat, so the scene or the giving in 
to his likes and dislikes continues, and the finickincss in 
eating, the display of power wrongly used, continues. 
This exaggerated emphasis on the necessity of eating 
cannot help but increase the influence which mealtime 
exerts on the child's life. 

Eating is, of course, essential from the point of view 
of survival. But are not, also, the habits of eating im- 
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pnrtant from the point of view of personality develop- 
ment? Thinking mothers, as well as those who are 
professionally interested in preschool education, de- 
plore the situations which so often arise out of refusal 
of food because of their possible or even probable 
effect on the child's disposition. If the child is given 
his own way at one meal, he will demand it at the next. 
’When this is repealed three or four times a day, and 
becomes a regular occurrence, does it influence the 
child's attitude toward other life situations? When 
food which is refused is forced and the scene which fol- 
lows becomes a regular three- times-a-d ay affair, how 
does it affect the child's emotional life? Do some chil- 
dren have certain personality traits (either innate or 
acquired) which have a tendency to make them refuse 
food? To what extent, if any, docs refusal to eat affect 
personality or vice versa? Is there any carry-over from 
what is learned in the eating situation to behavior in 
other life situations? It is such questions as these that 
have stimulated the present study. 



II 


TIIK PROM, KM OK EATINO AS DISCUSSED 
IN Till' LITKRATORKON CHILD (‘ARK 

The literature whirl) denis with the rare ami training 
of young children discusses the problem of eating from 
three points of view: (1) diet as related to nutri- 
tion, (2) methods hy which a child may he taught to 
car the food which is offered him, and (.1) the relation 
of eating liahits to personality. Much has been written 
in recent years from the first point of view and new 
studies in the field of diet for young children are con- 
stantly appearing. One of the most interesting recent 
experiments is that which Dr. Clara M. Davis (14) 
is conducting in regard to the “self-selection of diet hy 
newly weaned infants." Such studies give us informa- 
tion which may not only he far-reaching in its signifi- 
cance for nutrition hut may also have a hearing upon 
the other aspects of the subject. The present paper, 
however, makes no attempt to deal with the nutritional 
aspect of eating. To some extent it is concerned with 
the question of methods of leaching children to eat, Init 
its central interest is in the relation of eating habits to 
personality. 

Numerous hooks on child care and management pub- 
lished recently have dealt at length with eating from 
the second point of view, an indication of how wide- 
spread is the problem of guiding eating habits. Al- 
drich (I), speaking of it as "one of the major prob- 
lems of pediatrics," says, "At a recent meeting of the 
Chicago Pediatric Society this subject was thoroughly 

DOS] 
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discussed. It was stated by various men that between 
eighty-five and fifty per cent of the children who came 
to their offices presented the appetite problem in a 
more or less marked degree.” Roberts (40), in an 
article on “ilie Prevalence of Non-Hunger among 
Children," refers to a study by Moseley (35 a) of the 
appetites of 100 city children coming from comfortable 
and well-to-do homes, Nineteen of these children were 
considered very hungry/ 16 hungry, 24 dawdlers, and 
41 problems in eating, It is striking that of this group 
only 35 ate well, as against 65 who were finicky or dis- 
tinctly poor eaters, Another study, by Johnson (26 a), 
to which Roberts refers, shows that among country 
children 62 were hungry and 38 non-hungry. The 
writer’s own study shows that, out of 69 nursery-school 
children, 24 were finicky. Of the 45 nun-finicky eaters 
some had previously been finicky. Physicians, psychia- 
trists, psychologists, nutritionists, and educators are 
acknowledging that the problem is one of considerable 
extent. 

Many writers on the care and training of young 
children have given detailed and practical advice in 
regard to the handling of the child’s mealtime for the 
purpose of preventing or curing anorexia. 1 * They seem 
to feel that guidance of eating habits should be a part 

'The v r r ins hunt/ m, t/titrtl appetite, ti an- finicky, arc used bv various 
ruiIum in tlr.iiihc ilir thill! who cuK well. The terms riQii-hiirif/ry, 
poor ha l' *>1 appetite, pnitkw mr used in dtysciihc the child who 
duns in pi r.ii wrl), Anoiexi.i .1 anonym f or loss or lurk of appetite. 
|lv %\ hi» In 'ci mm \\w vhildien :uv dewiihod the problem is (uiula- 
liirrirjIK lilt' 'i.nnr. 

"A \\i\ of iW\ us'duiis of him* to t'M I’liildien to cut the food that is 
tilh it il ihriu will hr found at ihr mil of this section. 
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of the program of proschool training, and dial, if such 
training is successful, the problem of fin ieki miss and 
non-hunger will not appear in older children, and, 
what is more, malnutrition in older children will he 
markedly reduced. It is pretty well conceded by these 
authors that a child’s attitude toward eating regularly 
a wholesome variety of food is, in the main, established 
in the earliest years at the lime when the child meets 
his first changes in diet. 'Hie shift from breast to 
bottle is a crisis, the introduction of the first food other 
than milk is a crisis, the first presentation of solid food is 
a crisis, each new flavor, each new consistency, each new 
appearance, each new temperature may he, and often 
is, a crisis. Whether these crises are passed with ease 
and satisfaction, or whether they become occasions for 
battles which leave serious scars, depends largely on 
how eaeli one is approached by die parent nr nurse 
attending the child. Even the management of breast 
feeding in the first weeks of life may have a definite 
influence on eating habits, a matter that is relatively 
little appreciated by those responsible for its direction. 

Among the writers who discuss methods of handling 
the eating si mat ion those who have the clearest insight 
into the problem are the ones who arc particularly 
interested in personality development. They take the 
attitude that eating is a problem of learning in the field 
of personality and realize that far too often the learn- 
ing is in the wrong direction. Several of them discuss 
the matter of habitual attitude toward eating not only 
as it affects and is affected by the child's nutrition, hut 
as it affects and is affected by his nervous system, his 
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psychological development, his mental hygiene, his 
personality. Blanton and Blanton (6) take a very 
definite stand on the relation of eating habits to per- 
sonality and say that “the early feeding response 
is fairly indicative of the type of general response to 
be expected of the child in most of his activities, and it 
is one of the earliest clues to his personality type and 
to his type of original endowment. The child may be 
studied at this earliest stage with a view to modifying 
ns much as is necessary and possible his general tem- 
perament.” They believe that the eating situation is a 
good training field for adjustment in other life situa- 
tions and even go so far as to say that “the way in which 
he (the child) learns to accept his diet constitutes the 
establishment of one of the patterns of behavior which 
will in later life apply to acts other than eating.” Blatz 
and Bolt (8), discussing the personality traits of nega- 
tivism, desire for attention, desire to domineer as re- 
lated to eating, say, “The dissension set up over feeding 
difficulties is in most cases infinitely more serious than 
the feeding difficulties themselves,” and Blatz (7), 
in his “Study of Eating Habits in a Nursery School,” 
in referring to children who have a high score on motor 
inhibition and a poor score on urging and those who 
have a high score on urging and a low score on motor 
inhibition, remarks that “there seems little doubt that 
we are here face to face with a significant aspect of 
personality.” Thom (46) throughout his discussion 
of eating habits in his book for parents on Everyday 
Problems of the Everyday Child lays emphasis on the 
relation between the child's attack on his food, the de- 
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vclopmcnt of his personality, and his mental health. 
“Experience has (auglu us,” lie says, “that many of 
the undesirable hahiis and personality twists, sn com- 
monly seen in early adolescence, are closely associated 
in their beginnings with a failure to master these three 
fundamental hahiis eating, sleeping and elimination, 
which arc so directly connected with the organic life 
of the child." Several other authors, including espe- 
cially Aldrich (l), Cameron (1(1), Cleveland (12), 
Fenton (19), Fuegre and Anderson (1H), Chandler 
(1!), Richardson (28), and Roberts (29), recognize 
that eating hahiis and personality trails appear to he 
related. Some of them go so far as to suggest that atti- 
tude toward eating is associated with and possibly actu- 
ally alTccts personality development. Their judgments 
are based on clinical or teaching experience. 

Very little, however, has been done in the way of 
accumulating scientific data on the subject. Tilson 
(4<S) found, in her group of 62 preschool children who 
showed problems in eating, that poor eating habits 
correlated positively with temper tantrums (r .12), 
with thumb-sucking (>■"". 20), and with fear (r .07), 
as well as with poor nutrition (r ■ : .!2). We find studies 
oil what young children should eat, on die extent of 
eating problems among preschool children (<juolcd 
above), and studies of various methods of handling 
little children so as to develop in them good appetites. 
There is a study by Langford (.3()«), described in Fos- 
ter and Mattson (20), of age norms of development of 
good eating habits, and one by BlaU (7) of the rela- 
tionship of various eating habits to age of child. But, 
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beyond the figures quoted from the study of habit clinic 
eases by Tilson, the writer has found no experimental 
or descriptive data reported in the literature in regard 
to the relationship between eating habits and person- 
ality traits. 


Discussions of the Problem of How to Get Children to 
Eat tiie Food That Is Given Them 

Aid rich (I), whole hook (127) pages) 

Arlitt (3), Chapter V, “Eating Habits" 

Blanton anil Blanton (6), Chapter III, "Learning to Eat" (25 
pages) 

Came ion (10), Chapter III, "Habits of Eating 11 (24 pages) 
Brute (9), Chapter XXV, "The Finicky Child" (10 pages) 

Ulatz- and Uott (8), Chapter IV, “Want of Appetite and Indiges- 
tion" ( 16 pages) 

Faegre and Anderson (18), Chapter VIII, “Eating Habits" (13 
pages) 

Langdon (30), Chapter III, "Eating" 

Richardson (38), Chapter VI, "Refusal to Eat” (18 pages) 
Roberts (40), Chapter on “The Prevalence of Non-Hunger 
among Children and Some of Its Contributing Factors" (19 pages) 
Thom (46), Chapter IV, "Feeding" (21 pages) 

Waring and Wilker (51), Section called “Eating Behavior" 

A few pages or paragraphs arc given to the subject in each of the 
following books and articles: 


Arlitt (2) 

Baker (5) 

Blatz (7) 

Cleveland ( 12) 

Emerson (16) 

Emerson (17) 

Fenton (19) 

Foster and Mattson (20) 
Gcsdl (22) 

Ilill and Van Alstync (26) 
Johnson (27) 

Lucas (32) 

MacCarthy (33) 


McCollum (34) 

Miller (35) 

Rand, Sweeney, and Vincent (37) 
Roberts (39) 

Rose (41) 

Smith (43) 

Thom (45) 

Twenty-eighth Yearbook of the 
National Society for the Study 
of Education (49) 

Walsh and Foote (50) 

Watson (52) 

Wexherg (53) 



Ill 

SUHJKC'TS USKI) IN TIIK STUDY 

The (lata for this study were collected from observa- 
tion of 69 children two and three years of age who, 
in the year I927-I92.H, atiended the Nursery Training 
School of Boston and the Cambridge Nursery School. 
The children were between the ages of two years and 
no months and four years and no months, inclusive. 
Forty-eight of them were in the Nursery Training 
School anti 21 in the Cambridge Nursery School. 

Tin? Nurkkuy Training Sunmi. Gropi* 

The 4H children attending the nursery school of the 
Nursery Training School comprise nearly the complete 
list of the children enrolled at the lime; a few were 
left out of the study because of prolonged absence or 
withdrawal from the school after very short attend- 
ance. The school is situated in one of Huston's poorer 
residential districts, mainly composed of blocks of 
three- to six-family houses, in the immediate neighbor- 
hood of which there are factories, warehouses, and 
shops. The rents in this neighborhood are low ($15- 
$30 a month), the living-quarters crowded, and there 
is little play space for the children. The families who 
send children to the school are, in general, families 
who maintain themselves without outside financial 
assistance. In a large majority of the cases the fathers 
arc living and working and supporting their families, 
giving them the necessities and even some of the com- 
forts of life. They are able and glad to pay, and do 
pay regularly, the dollar a week which the nursery 

[+ 14 ] 
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school charges for the care of the two- and three-year- 
olds. Most of the parents of these families were edu- 
cated in tills country, many of them having finished the 
elementary school, some of them the high school. In 
every way they arc cooperative, eager to learn and to 
take and act upon suggestions in regard to the care and 
training of their children. 

The children used in this study were all born in 
the United States. The races and nationalities of their 
parents were as follows : 


American (white) 18 

American (Ne^ro) 8 

American (Jewish) 2 

Irish and Irish -American 10 

Canadian -American 2 

Italian 2 

English-Amcrican 1 

Canadian 1 

Cicrman-Canadian 1 

German- Irish 1 

German- Jewish 1 

Adopted (by American white) 1 


+8 

In all but three cases both parents spoke English. 
The occupations of the fathers (or mothers when 
they were the breadwinners) were as follows: 


Father’s occupation; 

Professional 4 

Lawyers 2 

Teachers 2 

Skilled or semi-skillecl 19 

Unskilled 21 

Mother’s occupation (when the breadwinner) : 
Professional (teaching) 2 

Unskilled 1 

Adopted by unmarried woman doctor 1 


48 
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The general health of most of the children was good. 
Their weight in relation to the average mul the physical 
defects found by the school’s pediatrician are shown 
in Table I. In all, Z') children were between I (I* be- 
low and IS'/*- above average in weight and had no de- 
fects or only one major defect or one or two minor 
defects. Only 4 children were more than HIT below 
average weight, ami one of these had no defect. 

TAHF.K 1 

Pn ysioai. Condition of tiii: Chii.iuii.n- tkom thk Noksi-hy 
Training Sciiooi. or Hosion 


Pcvlaiixn f mm I he average weight for hcinlir, nn<\ u cJ sex* 



More 



iris 

More 


limit 

ilt mi 


(Imn 

limn 


w f ,;> 

Ib'r 

below 


1 5 

1 V/ r 

Ilcrfcctn 

liclntv 

i\ verage 

almvf 

above Tot nli 

Major : 






Hular^-d 






tonsil* 

1 

11 


5 

19 

KnlnruciJ 

adenoids 

UtnV 

Active 

3 

\ 

t 

\ 

1 

> 

rickets 

1 

l 



2 

Minor: 






Poor 






posture 

2 

5 

1 

1 

i in 

riot, ieci 

2 

2 

3 

2 

9 

Tot belly 

OKI 

1 

5 

3 


1 ill 

rickets 


2 

2 

[ 

5 

1 

How Icjgs 

Knock knees 


1 


1 

1 

Abnormal 






penis 

l-'nlarged 

glands 

Kyc defect 
Umbilical 

1 

1 

1 

1 

1 


0 

'1 

1 

Hernia 

1 




1 

No defects 

1 

6 

2 


1 1 


*Accn riling to die scale used by U, S, Children's Bureau and in enured 
for them by Robert M, Woodbury, Pb.l). 
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Twenty-nine were considered to be in good health, 16 
in fair health, and only 3 in poor health. They were 
free from contagious disease when studied. 

The children of the Nursery Training School group 
were of average intelligence. As tested by the Kuhl- 
mann (29) revision of the Binct-Simon tests, their IQ’s 
ranged from 63 to 132, the inode being 1 10-1 19 and the 
mean 103.2. As tested by the Lincoln Hollow Square 
Formboard Performance Test (15, 31), their PQ’s 
ranged from 65 to 253, the mode being 90-99 and the 
mean 118.4. 

Tiie Cambridge Nursery School Group 

Twenty -one children ranging in ages from two years 
no months to four years no months who attended the 
Cambridge Nursery School were included in the study. 
They all attended the nursery school fairly regularly 
during the period covered. 

The Cambridge Nursery School is composed of two 
groups of children situated in different parts of the 
moderately well-to-do residential section of Cambridge. 
The families from which the children come live in 
single or double detached houses, or in high-grade 
apartment houses supplied with all modem conven- 
iences. Most of them live in the neighborhood of the 
location of the nursery school to which the children go, 
though a few children are brought from more distant 
residential sections. The homes are comfortable and 
usually sufficiently roomy so that the children have 
their own room to play and sleep in. Outdoor play 
space for those who live in apartment houses is greatly 
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limited, however. Many of the families keep tine or 
more servants, some a mir-emanl for the thiMrrn. In 
a few cases the nioihei ilors all tl»e work *4 the home 
with the occasional help of a < leaning woman. 

The families «4 the tlnhlien (imiii this gnmp were 
all white Amerit an. Tlir i ;i t lift wen: all professional 
men. The occupations of lulling and mothers were as 
follows: 


KailirA 


l ? r n Sr^i^Mri! 

Ill'll* ‘1 

L;nv\rJ*, ,! 

Hunnrn U 

Trdihn^ jn»l IV-fr h 

Auluptnl hy 

MnlllrA <t% i ui|M*i'*Jl (when slir S»yr^iSvt siuirr ^ t 
Irnlritfii'lrni iii^»ntr 

Ail'tjiln] |ty iillMi-iTJin) 
uiili ifi>lr)'rJM^iM 


1 X 


\ 

I 


.11 

The mothers, as well as the latheis, were well etlucaied, 
a large pmportinn being college graduate'. 

The general health of the chihlren was good. Their 
weight in relation to the average ami the physical de- 
fects found by the school's pediatrician are shown in 
Table 2. Fifteen chihlren were between H> ■ below 
and 15% above average in weight. Two children were 
more than 10% below average weight. Fifteen chil- 
dren were considered to he in good health, I in fair 
health, and 2 in poor health. 

The children were above average intelligent e. As 
tested by the Kuhlmann Revision of the Hinet Simon 
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TABLE 2 

Physical Condition of tiie Children from tiie Camaridce 
Nursery School 


Deviation from the average weight for height, age, end sex 


More 

Less 


Less 

More 


tlinn 

Hi nil 


thflji 

than 


10% 

10% 


15% 

15% 


Defects below 

below 

Average 

nbove 

above 

Totals 

Major: 






Enlarged 

tonsils 

Enlarged 

I 


1 

1 

3 

adenoids 



1 


1 

Minor: 






Poor 






posture 

2 

1 

1 


4 

Flat feet I 



1 


2 

Pot belly 

Old 



1 


1 

rickets 

1 

l 



2 

Knock knees 

Enlarged 



1 


1 

glands 

Slight licnn 

i 


1 


2 

murmur 

Possible 

1 

1 



2 

pofyg/nnifufnr 

problem 



1 


l 

No defects 1 

3 

1 

2 

3 

10 


tests, their IQ’s range from 104 to 153, the mode being 
120-129 and the mean 126.09. As tested by the Lincoln 
Hollow Square Formboard Performance Test their 
PQ's range from 75 to 400, the mode being 90- 109. and 
the mean 140.04 

Summarizing Tables 

The following tables give an accurate description of 
the whole group of subjects studied. 
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TABLE 

Age* OF Tint SUHJFXTK OF TIM: STUDY AT Till! JllKilNMNO OF THK 

Collection of 1 ) av .\ 


Children horn Mic Nuiiciy TrniniiiK Nrlimil i»F Iln^Kon 

2 ycnra 0 months to 3 yearn II month", inrlimivr 2 ! i 

3 years I mnnih in 4 year* n moinlu*, inrln*ivr HI 

Children from the Carnln idge Nursery School 

2 years (I mum In (o 3 year* U nionili*. inchnivc S 

3 years 1 month to 4 years 0 moiuhs, inclusive 13 

Whole Kiuup 

2 years 0 muni In to 3 years II monihs, inclusive 37 

3 years l month in 4 years 0 mmilli*, inclusive 32 


•Arcs arc reckoned to the nearest whole month* 16 days or more Leins 
counted ns an additional month, i.c., 2 years 0 mmnlis means any nge 
between 1 year 11 muniln 16 days and 2 years IS days, 


TABLE 4 

Kkx of thh SuiJjncns of tiii; Study 

Children from the Nursery Training School of Ho sum 
Jh«y* 20 

(tills 28 

Children from the Cambridge Nursery School 
Hnyn 1 2 

Claris <) 

Whole group 

liny* 32 

Girls 37 


TABLE 5 

Rack and Nationality of Pakiints of Cku.dkln’ Stuihiuj 


American (white) 17 

American (Negro) s 

American (Jcwi<di) 2 

Irish and Irisli-Amcricnn to 

Canadian- American 2 

Italian 2 

ImgliHli- American l 

Canadian 1 

Gcrmnn-Cnmulinn j 

Gennnn-I risli \ 

German- Jewish I 

Ada tiled (liy American white) j 
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TABLE 6 

Occupation of Father (or Mother if She Is the Bread- 
winner) of Children Studied 


Father^ occupation; 

Professional 22 

Skilled or semi-skilled 19 

Unskilled 21 

Adopted by professional man 1 

Mother's occupation (when the breadwinner): 

Professional 2 

independent income 1 

Unskilled 1 

Adopted by unmarried woman doctor 1 

Adopted by unmarried woman 

with independent income 1 


69 


TABLE 7 

General Health of Sixty-eight of tiie Sixty-nine* 
Children 



Deviation 

from the 

average 

weight 


for 

height, age 

, mid sex 


More 

10% 

More 



than 

below to 

than 



10% 

15% 

157» 


Defects 

below 

above 

above 

Totals 

2 major defects 

I major defect (in 10 eases, 


1 


1 

enlarged tonsils) 


10 

1 

11 

Major and minor defects 

3 minor defects 

3 

12 


15 


3 


3 

2 or 1 minor defects 

1 

IS 

1 

17 

No defects 

2 

16 

3 

21 


Classification according to general health 
Pom 1 Fair Good Total 

5 19 -14 68 

■(hie child was mil examined by the doctor. He was of average weight 
and appeared to he in good health. 
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TAIH-K S 

lNTKLlJCIliXCK OF SlX J V-Sl-HiS C1K 1 1 1 K St X t Y*N INK* CllIMJRFN 
AS ThSTUI RY Till* Ki:il1.MANN-HlNLT-SlMOS TliVTS (IQ) 
ANinniv IdNxm.N llou.mv S<jr,\Hii Fokmuoako 
FfR F l IN MANL’Ii Tim (F(J) 


KanKC 

liOUM!»l 

Jlij?hc*i 

Mode 

Mean (67 eases) 

Mean (68 case% omlmiiy nnc ease 
lielow 70) 

Mean (63 eases, omitting one case 1irlr» %v 
7(1 mul three cases of 200 or incr) 


10 

I'O 

M 

65 

m 

*100 

j in* 1 19 

90*99 

1 1 0,4 

125.1 

m.i 

126.1 


118.6 


*Twn children from the Nurse iv TrniruiiK School were not tested hremne 
they moved away without leaving address mid were lost. All oilier inform 
in a4iun needed for the Miidy had liecn obtained no they were included in it. 
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DATA COLLECTED 

During the year 1927-1928 data were collected con- 
cerning the eating habits of the 69 children described 
in the previous chapter. The data consist of a series 
of teachers’ judgments with respect to each child’s con- 
dition and progress in four selected problems of be- 
havior, and of teachers' ratings of the children in 31 
selected personality traits. Each of the four problems 
has chiefly to do with one of the four aspects of per- 
sonality already suggested : the problem of eating with 
physical development, that of constructiveness with 
intellectual development, that of anger with the emo- 
tions, and that of self-assertion with attitudes. Since 
the major interest of this study centers around the first 
of these problems, there will be little discussion of the 
other three except as they seem to be associated with 
the problem of eating. The list of personality traits 3 
used docs not pretend to be exhaustive or complete but 
was planned to include representative traits from the 
same four aspects of personality. The problems and 
the traits were selected also because they are factors in 
the child's personality which may be affected by learn- 
ing and which are apt to become habitual tendencies in 
the developing organism. 

The following descriptions of what is meant by each 
of the four problems and 31 traits were prepared by 
the writer and subscribed to by the various teachers 

*Tlic lis< fiifiy he found in To Me 12. 

[+ 23 ] 
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who (lid Liu; judging ami ruling. Tin 1 iIvmtI pitniis arc 
jriviiii because ibe data are based on subjective ojiiniim 
and in order to make clear the basis for rating. It will 
be shown later in the section ou statistical analysis that 
llu: points of view of the nine raters were fairly homo- 
geneous. 


lVmi.i m in K,u in<? 

A child who is considered a problem in ruling is one who is called 
a finicky ealer- 

A finicky eater is ( J ) a child wlm habitually (nmrr than half die 
time — in must case* probably nine limes mil of irn. and in many caq-s 
ten times out of ion ) refuse* to oar one or uion: kinds of fond which 
arc an important part of a nmmal wholesome diet; or (2) a child 
who is hulutually exlreiuely *lo\v about eating all nr nearly all whole- 
some food (i.is, rats porh;i|is onr-fomth, or It^s, of die amnmit which 
an average child rau, in twice as much time ;is an average child); 
nr (3) a child who is habitually extremely irregular in his attack 
upon his fond, A finicky rater i> tin* opposite of a vinn-ltnickv eater. 

A nun-finicky eater is a child who, when well, eats ai mealtime at 
least a small amount of whatever wholesome fond is given him, in 
a manner which would indicate :t desire to appease hunger (of a 
greater or less degree). 

jn CoNSTntfcriviixjiSs 

A child who is considered a problem in const nieuvriiC's is (I) a 
child who makes tilings nut of the materials provided in the nursny 
school, or creates ideas out of his experiences (either as a result of 
previous suggestion by a teacher or not) much less often die average 
child of his age ( i.c, , quantity is abnormally small); or (2) a 
child whose constructions (in things or ideas) are of a markedly 
less mature type and of much smaller variety than those of the aver- 
age child of his age (he,, quality is abnormally poor) ; or (3) a 
child who habitually destroys his own and others' constructions (in 
things or ideas), not for the sake of find) nu out how they are made 
or of remaking diem* 1ml wantonly. 
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Problem in Anger 

A child who is considered a problem in anger is (1) a child who, 
when thwarted by things, events, or people, strikes, screams, or 
throws in anger more frequently than the average child of his age; 
or (2) ft child who has tantrums (excessive screaming, kicking, 
holding of breath, or stiffening with complete loss of self-control) 
even occasionally; or (3) a child who sulks in anger, harboring a 
grudge over a situation. 

Problem in Self-Assertion 

A child who is considered a problem in self-assertion is (1) a 
chilli who habitually pursues any line of conduct merely in order 
to get the attention of adults or children; or (2) a child who is 
habitually disobedient or negative in his reactions, wanting his own 
way merely for the sake of asserting Jus own power; or (3) a child 
who is not happy unless he is leading the group, and does not coop- 
erate in the undertakings of others, or subordinate himself to the 
leadership of others; or (4) a child who has less regard for the 
lights of others than the average child of his age; or (5) a child 
who habitually does not stand up for his own rights; or (6) a child 
who shows far less than average (for bis agL-) snl f-expression, self- 
confidence, desire for attention, tenacity, friendliness, joy in use of 
power, leadership. 

Throughout the study a problem in self-assertion of the sort de- 
scribed under (1), (2), (3), and (4) is cjillcd a problem in “plus' 1 
( + ) self-assertion, and one of the sort described under (5) and (6) 
is called a problem in “minus" ( — ) self-assertion. 

Traits Which Have to Do with Physical Development 

General habitual activity means the trait indicated by the follow- 
ing overt behavior : walking, running, jumping, climbing, swinging, 
skipping, riding, pushing, pulling, throwing, pounding, or doing 
anything (with or without apparatus) which involves bodily move- 
ment. 

General health means tluit condition of physical well-being which, 
to the teacher, is indicated by a well-nourished appearing body, 
good color in face, clear skin, lack of running eyes, nose, and cars, 
bright eves, eager expression, muscular strength, desire for activity 
(both mental and physical), few absences for illness, lack of ncivous 
tension. 
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Traits Which 1 1 avis to On with Isti.i.m-ctimk I Jvvvi;i.<ji'mi:nt 

Quickness to learn means t hr (rnii indicated liy ihc speed with 
which a child hums aginations which currv over to the next <*itna- 
lioii of ilir suuc or a similar nature; i his sprnl is judged by the 
chili! k s overt behavior in ihr second and succeeding situations. 

Cariosity means the trait uliidi is indicated hy a child's efforts to 
find nut iilmut tilings. U is shown in ilir nvm behavior of looking 
at things, manipulating them, mining them over, feeling nf them, 
striking them, opening thnn, pulling thrin to pieces asking questions 
about them, experimenting with ilimi in connection with other 
tilings and with prnplr. Jt is also shown in a child* experimenting 
with people's reactions and with Munitions which involve people and 
things. 

Reasoning means the mil which is indicated hy the following 
ovcit behavior: (I ) acting in a new Munition in an appropriate way 
as result of previous experience* in situations which held elements 
in common with the present Munition Inn which were not the same; 
(2) drawing simple inferences from observation of situations be- 
cause of previous experience with similar situations; (.1) relating 
two hitherto unrelated objects nr events in logical sequence. 

I muffin in ff means thr trail which is indicated by the following 
overt behavior of a child: (l) acting in some degree like another 
person, creature, or tiling and in some way indicating that he is pre- 
tending to be that person, creature, nr thing; (2) telling stories of 
things which did tint really happen; (}) inventing new ways of 
using material; (+) drawing pictures or making models of tilings 
which arc not copies of tiling* he has seen; (S) developing new 
situations and relationships in play, either when alone or with other 
children, 

Perception means the trait indicated hy the following overt be- 
havior: (l) prompt response to sounds, sights, tactile ami kinnes- 
tltetic sensations, tastes, and smells; (2) recognition of similarities 
and discrimination of differences between sensory stimuli, 

Manual skill means the trait indicated bv the child's ability to 
handle tools or material in such a way that they arc made to do or 
become what he desires. It is shown in u child’s practical activities, 
such as washing face and hands, pouring liquid, etc,, also in con- 
structive activities such as building, painting, cutting, pasting, string- 
ing heads, etc. 
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Speech means the trait indicated by the child's use of words a9 a 
means of communication; it includes the elements of correctness, con- 
struction, fluency, enunciation, and intonation. 

Constructive tendencies means the trait indicated by a child's overt 
behavior of making things out of materials, or ideas out of exper- 
iences. It also means the absence of wanton destruction of materials 
or ideas. 

Traits Which Have to Do with Emotional Development 

Fear means the trait indicated by (1) the overt behavior of with- 
drawing from things or situations accompanied by a cry or facial 
expression which indicates that a child is frightened; (2) the overt 
behavior which indicates what is ordinarily called timidity. 

Anger means the trait indicated by (1) the overt behavior of 
striking, kicking, screaming, throwing, or stiffening, accompanied by 
a facial expression which would indicate that the emotion of anger 
is aroused; (2) the overt behavior which is ordinarily called sulking. 

Affection means the trait indicated by the overt behavior of (1) 
patting, stroking, hugging, kissing adults, children, or things, accom- 
panied by a facial expression which would indicate that a child has 
a fondness for the person or thing so treated; (2) less demonstrative 
types of affectionate behavior such as a desire to he near a person, 
or a joyous cry or facial expression when greeting a person, or catch- 
ing sight of a doll or other toy. 

Excitability means the trait indicated by (1) the overt behavior of 
screaming, talking in a high-pitched voice, catching the breath, jump- 
ing up and down, moving hands, feet, or head violently, accompanied 
by a facial expression which would indicate that a child’s feelings arc 
strongly stirred in relation to a situation; (2) quieter behavior indi- 
cating strong feeling such as muscular tenseness, exclamations under 
the breath, etc. 

Moodiness means the trait indicated by the child’s overt behavior 
of (1) showing sudden and frequent changes of emotional tone 
without apparent justifying cause, for instance, sudden changes from 
happy, joyous, self-expressive behavior to whining or sulking be- 
havior, or vice versa; (2) spending much of the time whining, 
complaining, pouting, sulking, refusing to take part in activities, ac- 
companied by a facial expression which would indicate that a child 
is unhappy and that his feelings in regard to a situation are unpleasant 
ones. 



428 


(IliNlTlC l>.SVCIIOI,(M,Y MONOOftAI'JfS 


Traits Which IIavi; to On with IIaiiituai. Amrunns and 

Sit N TIM UNT.S 

Xrlf-dsurtiun 

Self-expression means ilir Hail indicated hy llir overt behavior of 
(!) talking freely about cxpriirnccs; (2) laughing, crying, ami in 
oilier ways giving vein in frclings; (J) entering easily and whole- 
heartetty wiw yA-*y 'aUmw m vise wttwp; (4) winy; mult ml* 
tancoitsly for liis own ends; (5) ailing in general, like what 
psychologists call an extrovert. 

Self-confidence means the trait indicated hy the overt behavior of 
performing tasks, plays, etc,, and undertaking new ones, without 
iicsitaiiou and without help, he., hrliavior which semis to indicate 
that a child is sure of his own powers. 

Desire for attention means the trait indicated by the overt be- 
havior nf (I) n child's repeating an act when the previous perform- 
ance of it has drawn the attention of adults fir children to himself, 
or (2) the performing of n new act for the sole purpose (as far as 
one can tell) of drawing attention to himself. 

Tenacity means the trait indicated hy the overt hrliavior nf a 
child's sticking to a task, or play, or mood, or altitude, in the face 
of possible distractions, h includes both what would ordinarily he 
called obstinacy mid what would ordinarily he called concentration. 
Friendliness means the trait indicated hy the overt behavior of 

(1) a quick, smiling response to the approach of adults or children; 

(2) behavior and facial expression in ihe presence of other people 
which indicate a feeling of pleasure; (J) behavior toward other 
people which calls forth from them a friendly response, 

Joy in use of power means the trait indicated hy the overt be- 
havior of (1) repetition of an act or continuation of an activity 
which is new or difficult and taxes the child's power (physical, men- 
tal, emotional, or social), accompanied hy a facial expression which 
indicates a feeling of pleasure or joy in the act; (2) facial expression 
nr bodily movement nr words or other sound, coming after the ac- 
complishment of an act, which indicate joy in its performance. 

Lanier ship means the trail indicated hy the overt hrliavior of (1) 
suggesting, planning, orgunfcing, and directing plays, games, or tasks 
for a group of children; (2) doing the above in such a way as to 
make the other children glad to follow. 
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Self-Control 

Regard fvi' the rights of others means the trait indicated by the 
overt behavior of ( 1 ) willingly allowing other children to have their 
turns with apparatus, toys, or interesting activities; (2) taking one's 
own share in tasks which arc necessary but irksome, such as picking 
up toys, etc.; (2) refraining from pushing, pulling, shouting, or in 
other ways getting what one wants regardless of other people's desires. 

Regard for authority means the trait indicated by the overt be- 
havior of (1) conforming willingly to the laws governing the school 
community, and (2) obeying requests made by teachers or parents. 

Control of power ( bodily ) means the trait indicated by the overt 
behavior of (1) running, jumping, climbing, or performing any 
other physical activity with skill, i.e., without falling, or knocking 
into people and tilings, and also attaining the end to which the activ- 
ity was intended to lead; (2) controlling urination and defecation; 
(3) making oneself swallow and not regurgitate food which is dis- 
tasteful; (4) keeping one's body still at appropriate times, such as 
nap; (5) manual skill (see description above). 

Control of power {emotional) means the trait indicated by the 
overt behavior of ( 1 ) not running away from but gradually approach- 
ing a feared object or activity; (2) expressing anger only at appro- 
priate times and in firm but calm ways, not kicking, hitting, or 
screaming; (3) expressing affection only in facial expression and 
calm demonstration; (4) not crying when fallen down, etc.; (5) 
laughing only at appropriate times; (6) avoiding extreme excite- 
ment and depression; (7) being independent of adult help in caring 
for self, in play, etc. 

Control of power ( intellectual ) means the trait indicated by the 
overt behavior of a child's using his curiosity, reasoning, imagining, 
perception, manual skill, speech, and constructive tendencies (as de- 
scribed above) to their fullest extent consistent with usefulness to 
himself and to the other members of the community. 

Happiness 

Joy means the trait indicated by the overt behavior of smiling, 
laughing, shouting, singing, talking eagerly, moving the body with 
abandon, working and playing spontaneously and with interest, re- 
peating activities because they have brought pleasure, etc. 

Low of beauty means the trait indicated by the overt behavior of 
talking about or asking for or showing (by facial expression, poise 
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anil movement ol liwlv, nnJM'le (rrv-inn, nr rxcl anal inn J a keen 
interest in mtiMC, imrlry, lliiwns pictures colnrs, materials, forms, 
etc. 

If’ under inruns ilir trait militated liv the inert behavior id (1) 
a child's facial rvpre^iun, immir tension, nr exclamation which 
would indicate interrst, pleasure, and awe in tlie presence of some- 
thing wlrirli is in him iitrxplicablr; (2) a chilli's asking cape r ipirsiitms 
about inexplicable lliincs and ptirMiiiic them till no compltlely ex- 
planatory answer is available. 

// (Ijusiitinil means tliat trail which is indicated Ity the overt be- 
havior of ( I ) taking part easily and eagerly in new situations in- 
volving people nr tHinjj-* ; (2) adapting Ivis actions to sttelt new situa- 
tions wholeheartedly and with sinnlene-s of mind- 

Mi'i’iioi) of II iron di. \'t; Data 

In November, 1 ( J27, records were made for each child 
between the ages of two years no months ami four years 
no months then attending the Nursery Training School 
of Boston and the Cambridge Nursery School. The 
two teachers in charge of each group of child mi and 
the writer, after two days' observation, rated each child 
in each of the .11 personality traits on a live-point rat- 
ing scale according to the amount of the quality which 
they believed the child to possess at the lime. The three 
raters made their records independently and without 
consultation. Onthe rating scale, three (3) represented 
the average amount of the quality fur children of the 
given child’s age, two (2) less (Inin that amount, one 
(1) much less, (our (+) more than the average amount, 
and five (5) much more than the average. The three 
ratings for each trait for each child were averaged and 
the nearest whole number to the average was the rating 
used in assembling the data. A record was also made 
of the condition of each child with respect to the major 
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problem of eating and each of the other problems. 
These judgments were arrived at in conference by the 
two teachers and one observer who knew the children. 
The parents of all the children were interviewed and 
records of their statements of the children’s behavior at 
home helped the teachers to make their judgments in 
regard to the four problems. Judgments of eating 
habits of the children in the Cambridge Nursery 
School had necessarily to depend to a great extent on 
parents’ statements for the only eating situation in the 
school is mid-morning lunch. 

It is obvious that both the ratings and the judgments 
were arrived at subjectively. They were opinions based 
on the overt behavior of a given child compared with 
a subjective standard of what is average behavior 
for children of that age. This subjecive standard had 
been set up through experience with and intimate 
knowledge of many children of the same age aided 
by a background of knowledge regarding objective 
standards of physical and mental measurement which 
is helpful in stabilizing subjective judgments of be- 
havior. Judgments in regard to the eating habits 
of children in the Nursery Training School were made 
more objective by the aid of the school’s record of 
what and how much each child eats each day with 
notes as to any unusual reason for his not eating, such as 
illness or emotional upset. The raters agreed to con- 
sider each child’s behavior in relation to all the activi- 
ties of the nursery-school day so that in rating traits 
undue weight would not be given to behavior at meal- 
time or any other special occasion. 
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One month later new records were made for each 
child who hail been considered a problem in any of 
the lour respects of eating cnnslructiveness, tinker, or 
self-assertion. The traits were rated as before without 
consulting the previous record, I be problems were 
judged cooperatively as before and any change for 
better or worse noted after consulting the previous rec- 
ord. Records were made in this way each succeeding 
month for each child who remained a problem in any 
nf die four ways, and a final record was made for each 
child no longer considered a problem. This was con- 
tinued for six. months. A few new children who were 
admitted to the nursery schools during this period were 
added. In all, 69 children were studied. In (lie cases 
where the child was not considered a problem in any 
nf the four respects only one record was made. In the 
few cases where the child remained a problem through- 
out the period six records were made, 

Grouping or Ciiilukkn with Respect to Rkoiu.em 

or Eating 

The 69 children included in the study were classified 
on the basis of the first recording ns finicky or non- 
finicky eaters according to the description of "eating 
problem" as given above. Table 9 shows this classi- 
fication for the whole group and also according to 
school, age, and sex. The most striking difference is 
found in the proportion of finicky eaters in the Nursery 
Training School, 43.7/0, as compared with the propor- 
tion found in the Cambridge Nursery School, 14.2%. 
lliis might in some measure be accounted for by the 
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fact that dinner is not served in lire ( 'nmbridgc Nursery 
School so our only evidence in regard in eating habits 
is mid-morning lunch ami parents* statements. Thus 
milder forms of finiekiiiess may have been overlooked. 
The tabic shows that slightly more than one-third of 
the group were Imicky at the beginning of ihe study, 
and that age and sex do not seem to he important fac- 
tors in the problem. 

The children classified as finicky eaters at the first 
recording were studied each succeeding month and re- 
classified as finicky or non-finicky. The final records 
of 13 children showed that they had become non- 
finicky. These records were added to the original 
group of 45 non-linicky eaters, making a total non- 
finicky group of 5H. The records of 8 of the original 
finicky caters showed at some recording during the 
months when they were studied that there had been a 
decided improvement in their eating habits hut that they 
must still be classified as finicky according in our de- 
scription of what constitutes a finicky eater. In other 
words, these children had changed from severe eating 
problems to mild eating problems. The records of 
these 8 children at the time when they were recorded 
as slightly finicky were added to the original group of 
24 finicky caters making a total finicky group of 32. 
These subsequent recordings on some of the 69 chil- 
dren were used as additional cases in assembling the 
data on the ground that for the purposes of this study 
a child whose eating habits have changed markedly, 
whether the change is accompanied or unaccompanied 
by a change in personality traits, makes a new ease 
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from the point of view of eating habits as associated 
with personality traits. The total group of non-finicky 
eaters is weighted with children who were non-finicky 
at the first recording, the finicky group is weighted 
with children who were slightly finicky eaters. Table 
10 shows the distribution of the 90 recordings which 
were selected for use in assembling the data. 

In order to study the more severe types of eating 
problem represented in the study there have been se- 
lected from the group of finicky eaters a group of 10 
recordings which are called the “exaggeratedly finicky 
caters.” These 10 are the first recordings on the chil- 
dren who showed the worst eating problems of the 
group and who would be called by ordinary standards 
very poor caters. None of the problems, however, 
were as severe as the extreme types known to exist 
among young children, for instance, those of neurotic 
vomiting. 


TABLE 10 

Distribution among tub Sixty-nine Children of the Ninety 
Selected Recordings and Classification of Each 


No. af 

recordings No. of recordings 

No, of used per Classification Non- 

children child of recordings Finicky finicky Total 


45 

I 

Non-finicky only 

0 

45 

45 

9 

1 

Finicky only 

9 * 

0 

9 

7 

2 

1 finicky and 

7 

7 

14 

2 

2 

1 non-finicky 

2 finicky only 

4* 

0 

4 

6 

3 

2 finicky nnd 

12 

6 

18 

09 


1 non-finicky 

Totals 

32 

5H 

90 


•'These children did not become non-finicky throughout the period of 
study, cither hcctvu&c they were umiRunlly stubborn cases or because they 
were taken an ns new cases toward the end of the period, or because they 
moved away nml left the nursery school during the period. 
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STATISTICAL ANALYSIS OF DATA 

As already explained, 90 recordings of 09 two- and 
tlirec-ycar-old children were selected as cases for study 
of the association of finicky or non-finicky eating with 
31 personality traits. Of the 90 cases, 32 were finicky 
and 58 were non-finicky. A group of 10 exaggeratedly 
finicky eaters were selected from the 32 finicky in order 
to give a more complete picture of the problem. 

Relation ok Eatinu IIaiuts to Personality Traits 
in mi: Whom- Olouj* ok Casks 

Each child was given at. each recording a rating on 
a five-point scale in each of the personality traits. The 
rating was the average of ratings made by three ob- 
servers. The numbers of children in each group whose 
rating fell in each grade of the scale and the average 
rating of each group were determined for each trait. 
Tabic 1 1 gives the average ratings and shows the dif- 
ferences between finicky and non-finicky eaters in the 
3! traits. The finicky eaters were rated lower in gen- 
eral health than the non-finicky; higher in perception, 
anger, excitability, moodiness, self-expression, sclf- 
confidcncc, desire for attention, joy in use of power, 
leadership; lower in regard for the rights of others, re- 
gard for authority, emotional and intellectual control, 
and joy; higher in love of beauty; lower in adjustment. 

In order to determine how significant these differ- 
ences arc, the critical ratio of the difference between 

[ 436 ] 
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TABLE 11 

Average Rating for Groups of Non-finicky, Finicky, and 
Exaggeratedly Finicky Eaters in Each of 
Thirty-one Personality Traits 


Number of cnse3—> 

Personality traits 

45 

N on-flnicky 
eaters 

32 

Finicky 

caters 

10 

Exaggeratedly 
finicky caters 

1 Body 

1. Gciicrnl habitual activity 

2.913 

3.00 

3.2 

2. General health 

3.008 

2.718 

2.7 

II Intellectual habits 

I. Quickness to learn 

3.137 

3.187 

3.3 

2. Curiosity 

3.137 

3.187 

3.4 

3, Reasoning 

3.172 

3.093 

3.3 

4. Imagining 

3.068 

3.125 

3.3 

5. Perception 

3.206 

3.343 

3.6 

6. Manual skill 

2.982 

3.031 

3.1 

7. Speech 

3.051 

2,906 

3.1 

8, Constructive tendencies 

2.844 

2.937 

3.0 

III Emotional habits 

1. Fear 

2.927 

2.843 

2.9 

2. Anger 

2.965 

3.187 

3.4 

3, Affection 

3.051 

3.093 

3,2 

4. Excitability 

3.03+ 

3.250 

3.5 

5, Moodiness 

2.844 

3.187 

3.1 

IV Habitual attitudes 
and sentiments 

1. Self-assertion 

a. Self-expression 

3.017 

3.375 

3.6 

b, Self-confidence 

3.051 

3.156 

3.2 

c. Desire for attention 

3,120 

3.343 

3,6 

d. Tenacity 

3.224 

3.281 

3.4 

e, Friendliness 

3.241 

3.218 

3.3 

/. Joy in use of power 

3.189 

3.218 

3.5 

a, Leadership 

2.758 

3.000 

3.2 

2. Self-control 

a. Regard for rights of 

others 

2.948 

2.656 

2.4 

b. Regard for authority 

2.982 

2.718 

2.7 

r, Control of power 

bodily 

2.982 

2.906 

3.1 

emotional 

2,827 

2.500 

2,3 

intellectual 

2.965 

2,781 

2.9 

3, Happiness 

a. Joy 

3.034 

2.625 

3.1 

/;. Love of beauty 

3.120 

3.250 

3.5 

c. Wonder 

3.189 

3.219 

3.3 

d. Adjustment 

3.068 

2.750 

2.9 
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the rum-finicky anil the fin icky group was found in the 
IB traits where the difference in die averages was 
largest, Table 12 gives the critical ratios for these 
18 traits. According to Garrett (21), a critical ratio 
of 1,40 means that there are 02 chances in a hundred 
that the difference between the two measures is greater 
than zero, if it is 2.00 there arc 98 chances in a hundred 
that it is greater than zero. This would mean that a 
true difference almost certainly exists between finicky 
and noivfinicky eaters in five of the traits, general 
health, moodiness, self-expression, emotional control, 
and adjustment, and that a true difference probably 
exists in eight other traits, anger, excitability, desire for 
attention, leadership, regard for rights of others, re- 
gard for authority, intellectual control, and joy. The 
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list which follows shows which of these IS traits were 
rated lower for finicky than for noil-finicky eaters and 
which were rated higher. 


Lower 

Higher 

General health 

Anger 

Regard for the rights of others 

Excitability 

Regard for authority 

Moodiness 

Emotional control 

Self-expression 

Intellectual control 

Desire for attention 

Joy 

Leadership 

Adjustment 



Because the data as to the occurrence of these traits 
in the selected groups arc based on subjective ratings 
made by different observers and therefore may not be 
reliable, the coefficients of correlation were found be- 
tween the ratings made by each pair of those who rated 
the same children for the four traits showing the most 
significant differences between the finicky and non- 
finicky groups. These four traits are general health, 
moodiness, self-expression, and emotional control. 
There were nine persons rating, two teachers in each 
of four groups and the writer as the third rater for all 
the children. These nine raters have been designated 
as A, H, E, B, Aus, Ea, L, C, and Lo according to 
the first letter or letters of their last names. Table 13 
gives the coefficients of correlation. It would seem to 
indicate that in at least three of the traits the ratings 
were fairly reliable. The average of the averages for 
all the correlations is r^.6024, P.E. =.064-3. By using 
Spearman’s “prophecy” formula the writer finds that 
the effect of trebling the number of raters would be to 
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make the theoretical approximate r=. 82. This seems 
to show a sufficiently good reliability for the rating 
scale. We may perhaps assume that in the traits where 
the differences between the finicky and non-finicky 
groups arc less than they are for the four where the dif- 
ference is most significant, the “r” of the raters with 
each other would be proportionately high. 

The above data may therefore be considered fairly 
indicative of the true relation between certain person- 
ality traits and finickincss or non-finickiness in eating. 
Finicky eaters among two- and three-year-old children 
seem to have less general health, to be more emotional 
and less controlled in emotional expression, more self- 
assertive and self-expressive, less well adjusted and less 
happy than non-finicky eaters. 

Comparison op Weight and IQ of the Groups of 
Finicky Eaters and Non-finicky Eaters 

Tabic 14 shows that a large majority of each group 
was normal in weight. Few of the finicky eaters were 
below normal in weight, and there are some non-finicky 
eaters who are below normal, This would seem to 
indicate that eating habits and weight for height, age, 
and sex are not closely associated. 

Table 15 shows that the average intelligence of the 
three groups of children is normal or above. Finicki- 
ness apparently does not vary much with IQ. The 
difference of nearly 9 points in IQ between the finicky 
and non-finicky groups may be accounted for by the 
fact that so few (3 out of 21) of the Cambridge Nur- 
sery School children (where IQ’s were generally high) 
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Finicky Fatihs 



Mure than Ittft 
below averse 
weight 

From lfl'i licluw 
to 1 S‘j (thrive 
avrrQgc weight 

More than 1SVJ? 
fllmvt average 
weight 

Totals 

Nfm-flrTicVy 

l 


S 


Finicky 

■l 

n 

0 

32 

Exaggeratedly 

finicky 

2 

s 

0 

10 


TA1ILK 15 

Avrraisk 1ntei.uc.enck Quotient a so Avhrac.ii Performance 
Quotient for. the Thrhh (?roui>s 

Non-linirky FinHy Kvn^ceraicilly 

57 cchm* 31 vii*rs* kiitiikv - -.Hi caic* 

YU (avcrnucj " ^ 1 11.05 UW.n 110.0 

PO (average) 12*1.4 1 19.5 M7.H 

*0»c child in uneb nl the non-finicky ami limit ky gnmii* wri* nut irMctl. 
tThe 14 for 21 entity of linicky cuter" ("milling ihn arnmd rcrunling uf 
the 8 children ^vlio were lined twite an finicky) will 1 02. A, 


were considered finicky. Only the more pronounced 
feeding problems in the Cambridge Nursery School 
groups were considered finicky because questioning 
the parents (ailed to bring out any of the milder forms. 
Two of the three finicky caters in the Cambridge Nur- 
sery School group were included in the exaggeratedly 
finicky group. In other words, the opportunity for 
the nursery-school teachers to watch the children at 
the Nursery Training School during the dinner hour 
revealed a larger proportion of finicky eaters in these 
groups than the statements of the parents of the Cam- 
bridge Nursery School children revealed there, but 
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it also revealed a smaller proportion of exaggeratedly 
finicky caters as compared to the total number of fin- 
icky caters than in the Cambridge Nursery School 
groups. 

Relation or Proiu.km of Hating to Pruiilems of 

CoNSTRU CT1VF.N ESS, AxtWtt, AND SELF-ASSERTION 

Data based on the combined judgments of three 
observers were also recorded for Lite 90 cases in regard 
to three other problems in child development beside 
that of eating habits. Table lb shows the relation of 
these to eating habits. A much larger percentage 
( 46 , 6 %) of the group of non -finicky caters were no 
problem in the other three respects than of the finicky 
eaters ( 0 . 4 %) or the exaggeratedly finicky eaters (0). 
The problem of plus self-assertion appears to he asso- 
ciated with finicky eating in at least half of the cases 
(56.2%). 

Relation of Dating Haims to Personality Traits 
in a Group of Thirteen Children VViio Were 
Finicky Eaters and Became Non-einickv 

In order to find out what personality changes came 
about in the children whose eating habits improved, the 
13 children who were originally classified as finicky 
caters and were later classified as non-finicky eaters 
were selected for special study. The case histories of 
some of these children will be found in the appendix, 
Tabic 17 gives in parallel columns for comparison the 
average ratings for this group in the 31 personality 
traits at the time they were finicky ami at the time they 
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TABLE 17 

Average Ratings in Thirty-one Personality Traits of the 
Thirteen Children Who Were Finicky Eaters and 
Became Non-finicky Eaters at the Times 
They Were so Classified 


Non- 



Finicky 

finicky 

I Hotly 

1. General habitual activity 

3.000 

3.000 

2. General health 

2.615 

2.923 

11 Intellectual habits 

1. Quickness li> learn 

3/153 

3,230 

2. Curiosity 

3.230 

3.230 

3. Reasoning 

3.1 53 

3.076 

1. Imagining 

3.(53 

3,153 

5. Perception 

3.307 

3.384* 

6. Manual skill 

3,076 

3,076 

7. Speech 

2.769 

2.923 

8. Constructive tendencies 

2,923 

3.076 

III Emotional habits 

1. Fear 

2.923 

3.076 

2. A ri^cr 

3.307 

3,000 

3. A Heel ion 

3.000 

3,230 

A. Kxciluhiluy 

3/230 

3.230 

5. Moodiness 

3.153 

3.076 

IV Habitual altitudes and sentiments 

I, Self-assertion 

a. Self-expression 

3.307 

3 J 53 

b, Self-confidence 

3.000 

3.076 

c. Desire for attention 

3.307 

3,153 

(I, Tenacity 

3.153 

3.307 

e. Friendliness 

3.153 

3.076 

A Joy in use of power 

3.230 

3,307 

<j. Leadership 

3.000 

3.000 

2, Self-control 

a. Regard For rights of others 

2.61 5 

3.000 

//. Regard for authority 

2.615 

3.076 

c. Contiol of power 

bodily 

2.S46 

2.923 

emotional 

2.538 

2.769 

intellectual 

2.615 

3.000 

3. Happiness 

Joy 

2.923 

3.000 

b, Love of beauty 

3.384 

3.153 

r. Wonder 

3.307 

3.307 

d. Adjustment 

2.615 

2.846 
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Regard fur nuUmriiv 2.1k* 

Pimnmiial control 1 ?J2 

Adjustment 1.1*1 


were non-finicky. Table IH (jives die critical ratios for 
the differences in the average ratings for tins group in 
five selected traits, These critical ratios would seem 
to indicate that for the traits where the difference is 
three-tenths of a point or more it is probably significant. 

The following list shows in which traits this group 
of children was lower or higher when finicky than when 
non-fmicky, 

Lower Higher 

General health* Anger* 

Speech Self-expression 

Constructive tendencies Desire for attention 

Fear Love of beauty 

Affection 
Tenacity 

Regard for the rights of others* 

Regard (or authority* 

Emotional control 
Intellectual control" 

Adjustment 

•Difference probably significant 

A comparison of this list with a similar list for me 
whole group of cases, given earlier in this section, 
shows that both the whole group of finicky ealers (32) 
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and non-finicky caters (58) and the group of 13 who 
were finicky and became non-finicky show probably 
significantly lower ratings for finicky than for non- 
finicky caters in general health, regard for the rights of 
others, regard for authority, and intellectual control. 
Both groups show probably significantly higher ratings 
for finicky than for non-finicky eaters in anger. In 
the other traits in which a significant difference for 
the whole group was found, a difference (though prob- 
ably not a significant one) was found in the same direc- 
tion for the special group of 13 children in emotional 
control, adjustment, self-expression, and desire for at- 
tention. A group of 13 subjects is, of course, extremely 
small for statistical analysis. The results are neces- 
sarily very unreliable. Such a group may, however, 
indicate a trend. 

Table 19 shows the numbers and percentages of chil- 
dren in the special group of 13 who were considered 
problems in constructiveness, anger, and self-assertion 
at the times they were classified as finicky and non- 
finicky. All 13 children were problems in at least 
one of the above three respects, and 11 in more than 
one of the three, at the time that they were finicky. 
When they became non-finicky, 9 of the children were 
no problem in any of the other three respects. The 
case histories show that the others (4 children) al- 
though still considered problems in various respects 
had improved greatly in these respects as their eating 
habits improved. 

It appears, then, that the children who changed dur- 
ing the months covered by the study from being finicky 
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Ntill- 


Problems 

liniiTy 

Pitiii kv 

linii ky 

Firm ky 
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II 

I) 
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fl 

Anger only 

Self-imertion (|>lus) 

l) 

11 

(I 

0 

only 

SrH-iueniun (inimin) 

2 

J 

JM 

1.1 

unly 

(Vnslruciivencss 
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7.7 
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fl 

II 

II 

L'niisiniciivcncnt ami 
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if 

II 

II 

sclf-iiSHcriioh (minus) 
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(i 

1 

fl 

»!3.l 

a sordini (pltiv) 

Anger and jidf- 

1 

ft 

7,7 

46.1 

iihscnion (minus) 

All ill rcti ( Hcl f- 

0 

II 

if 

if 

an set lion plnn) 

All three (self- 

w 

1 

u 

7.7 

assertion minim) 

0 

1 

n 

7-7 

None 

9 

0 

M.2 

0 

Trials 

13 
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to nnn-Iinicky caters chan^eil also in certain personality 
traits. Though the handling of the eating situation 
may have had some influence on these traits, the change 
can by no means be wholly attributed to it, for, as at 
all times in these two nursery schools, every effort was 
made throughout the period to deal with all personality 
problems in whatever situation they may have ap- 
peared. Possible relationships between personality 
trails and eating habits will be discussed further in the 
next section. 
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POSSIBLE RELATION BETWEEN THE 
GUIDANCE OF EATING HABITS AND 
PERSONALITY DEVELOPMENT 

In the previous chapter it has been shown that in a 
group of 69 nursery-school children certain personality 
traits were found to be associated with finickiness in 
eating. What does this signify for preschool educa- 
tion? Does it justify a belief that the method of hand- 
ling the eating situation may have an effect upon be- 
havior at mealtime which is indicative of specific per- 
sonality traits, or that it may have an effect upon gen- 
eralized personality traits? Or does it mean that cer- 
tain personality traits in a child bring about finicky 
eating? For those who are guiding the development 
of young children these are questions of great interest. 

The general method of handling the eating situation 
at the two nursery schools attended by the children used 
in this study is to stimulate appetite by good general 
hygiene, to set the stage for a pleasant atmosphere at 
mealtime, to give the child plenty of time and occasion- 
ally remind him to eat, to take the food away when 
mealtime is over, and, lastly, not to force him to eat 
or substitute a food he likes for one he dislikes. It is a 
pleasant, cheerful, matter-of-fact approach. To the 
child who eats what is difficult for him there is an extra 
smile and word of approval. This is much the same as 
the method advocated by most of the authors already 
referred to, Lt is also the method suggested to the par- 

[ 449 ] 
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cnts by the teachers in these nursery schools when seek- 
iii^r their cooperation in the mailer of llicir children’s 
eating habits. The method is one which must he con- 
sistently carried nut at home as well as in school if a 
child is to become a mm-linicky eater. 

Such handling of the eating situation is also a good 
method of guiding problems of behavior associated 
with eating which are indicative of the personality 
traits that the statistical study shows are associated in 
greater degree with finicky eating than with lion-fin- 
icky. The more significant of these trails can be 
summed up under the general characteristics of un- 
duly exaggerated self-assertion and undue and uncon- 
trolled emotional expression, We have no way of 
knowing whether cither of these trails is cause or eiTect 
of finicky eating or whether some other unknown con- 
comitant factor is the cause of both the finicky eating 
and the attitude or emotional stale. To those who have 
occasion to watch such situations it often seems that 
refusal of food may be a way of gaining the attention 
of adults, or that it may be a way of expressing one- 
self, of being somebody, of making one’s power felt, 
of gaining recognition, of defying authority. On the 
other hand, it may he the result of a highly charged 
emotional situation, induced in some other connection 
but carried over because of the child’s poor emotional 
control. If cither of these should he, perchance, the 
cause of refusal of food, the procedure outlined above 
would be good treatment for the cause of the refusal as 
well as for the refusal itself. The same is true of the 
other traits which, according to our figures, arc sig- 
nificantly associated with finickincss. 
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If, oil the other hand, food finickiness were the cause 
and not the result of these personality traits, the treat- 
ment which will correct it will, of course, help to cor- 
rect them also. If these traits are neither cause nor 
result of finickincss, but arc caused by some unknown 
factor which also causes the linickiness, the treatment 
which is successful treatment for both the finickiness 
and the associated trait may have an effect upon the 
unknown concomitant factor as well. 

The personality traits that were found to be exag- 
gerated in the finicky caters may, when associated with 
the eating situation, be guided in good directions if 
meals arc handled according to the method described 
above. Finicky or noil-finicky eating and these traits, 
like many others, may become in time habitual tend- 
encies. 1 1 docs not require many occasions of keen- 
edged hunger appeased by oatmeal to establish a habit 
of eating oatmeal gladly. It does not take many occa- 
sions when the child's undue self-assertion expressed 
through refusal of food is met by a neutral uninterested 
attitude to establish the habit of not asserting oneself 
in that particular way. There do not need to be many 
occasions when the child feels an increase of power in 
conquering a difficulty (such as eating disliked food) to 
make joy in that act and the act itself a habit. When 
these traits arc habitually manifested in the eating sit- 
uation and thus become associated with it, it seems 
fairly clear that they may be affected by or affect the 
attitude toward food. 

What is not clear is that the eating situation may 
affect a generalized trait or that a generalized trait 



452 


j'SVfiim.fMiV mosikih urns 


may affect the eating situation. The lirsi (|ueslinn here 
involved is whether personality trails may become to 
any extent generalized. Are some children generally 
more sell-assertive than others? Is there such a thing 
as a general attitude, of emotional control? Are we 
speaking truthfully when we say (hat a certain child 
has a better general power of adjustment than another 
child, or that lie is in general a more joyous child than 
another? These are common ways of describing chil- 
dren but they may he mistaken ways. We habitually 
talk and think of children and adults as having per- 
sonality traits which are generalized. “That man is 
dishonest." We assume that if he has acted dishonestly 
in one situation he will probably do so in another. Are 
we justified in making such an assumption? Many 
present-day writers, among them Hagley (4), Judd 
(28), Rugg (42), and Ogden (3ft), agree Hint in recent 
years the pendulum of educational thought has swung 
too far in the direction of emphasis on the specificity 
of all learning and behavior. Starch (44) says that 
the fundamental problem is not "does training trans- 
fer?" but rather “to what extent and how does it trans- 
fer?" Thorndike's (47) concept of "identical elements'* 
indicates his belief in the possibility of some generaliza- 
tion. lie says, “The general theory of identical ele- 
ments — that one ability is improved by the exercise of 
another only when the neurones whose action the former 
represents arc actually altered in the course of the exer- 
cise of the latter is sound, and is useful in guiding 
thought. However, so little is known about which 
neurones are concerned in any ability that this general 
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theory does not carry us far.” He believes that some 
of the particularized bonds are of very widespread 
value and says, “His past life provides every man 
with a set of attitudes or mental ‘sets’ in response to the 
mere fact that a statement is made regardless of what 
the statement is, to the mere asking of any question, to 
the mere presence of a conflict of interests, etc.” 

The most important recent investigations in the field 
of specificity and generalization of personality traits 
are those which Hartshorne and May (24, 25) have 
conducted under the auspices of the Character Educa- 
tion Inquiry of Teachers College, Columbia Univer- 
sity. These authors themselves seem to feel that the 
results of their studies point toward specificity. In 
i Studies in Service (p. 278) they say, “As in the case of 
deception, no evidence of the existence of a general 
trait of selfishness or unselfishness was found.” The 
results of their various investigations would, however, 
seem to the writer to show considerable evidence that 
some generalization of the traits exists. 

These authors give correlations between various tests 
for certain traits.' 1 The average intercorrelations be- 
tween different tests for each of the traits studied are 
.256, .201, .239, and .16. Although these are low, they 
are positive. This would seem to mean that the chances 
that the child who deceives (or is of service or is self- 
controlled) in one situation will deceive (or be of ser- 
vice or be self-controlled) in another are greater than 
that he will not. Therefore, the figures seem to indi- 

1 Sec Stadia in Deceit (24), pp. 380-384, and Studies in Service 
and Self-Control (25), pp. Ill, 332, and 339. 
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cate some measure: of generalization, nut absolute spe- 
cificity. It would be valuable to increase the number 
of types of tests for each trait, as Ilarislinme and May 
themselves surest, to see hmv such increase would 
affect the correlations. 

In their secondary studies, Ilaitslmrm: and May (24, 
2.S) show that in all three traits (deceit, service, and 
self-control) certain groups of children (classified by 
home, community, school, religious, or national back- 
ground) have a greater tendency than others to he de- 
ceitful, to be of service, and lo he self-controlled. This 
might he considered another hit of evidence that some- 
what generalized traits exist. 1 f children coming from 
homes or communities of high economic and educa- 
tional standard are less likely to deceive in deception 
tests in the classroom than those from homes of poor 
standard, it seems clear that in the children of the first 
group there is a generalized tendency toward honest 
conduct which has carried over from specific out-of- 
school situations to spccilic in-school situations. 

The scores of true validity for the tests of deceit, 
service, and self-control reported by these authors and 
the correlations between the total scores on the tests and 
the children’s reputation scores for the different traits 
seem to add further evidence of generalization. The 
criteria used for true validity were the opinions of 
teachers, the opinions of other children, and, in the 
case of one of the deception tests, the opinion of each 
child of himself. Reputation was established by dif- 
ferent methods for the different traits, ft was based 
oil teachers’ records, judgments, and ratings and was 
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largely a matter of subjective opinion) not of objective 
data. The opinions of teachers and children which 
were used in these two ways were developed from 
a knowledge of each child’s behavior in many types 
of specific situations which had or had not called 
forth the sort of conduct which the judges consid- 
ered indicative of the trait under consideration. This 
would seem to mean that in the minds of the teachers 
or other raters the traits were generalized. The scores 
and correlations given by Hartshorne and May are as 
follows : 


True validity 

r of tests with reputation 

Deception 

.40 

(not given) 

(Studies in 

Deceit, Ilk. 11, p, 117) 


Service 

.73 

.61 

(Studies in 

Service, p. 112) 

(Studies in Service, p. 107) 

Persistence 

.52 

.23 

(Studies in 

Self-Control, p. 333) 

(Studies in Self-Control, p. 331) 

Inhibition 

.80 

.40 

(Studies in 

Self-Control, p. 340) 

(Studies in Self-Control , p. 336) 


These show that the subjective opinions of teachers 
and other children in regard to a child’s possession of 
what appears to be a generalized trait correlate rather 
favorably with the results of the tests of specific acts. 

Thus, in the Hartshorne and May studies (24, 25) 
three sorts of data arc to be found which the writer 
considers evidence that the traits of deceit, service, and 
self-control were to a certain extent generalized in the 
children studied. If any generalization of these traits 
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exists, we may fairly argue that other traits may also 
he in some extent generalized. It is therefore possible 
that there is some generalization of the personality 
traits which, according to the study presented in this 
paper, have been shown to be associated with finicky 
eating. 

The second question involved in the possibility that 
the eating situation may affect or be affected by a gen- 
eralized trait is “bow do traits become generalized? 1 ' 
Ilartshorne and May’s discussion throws light on this 
question also. They suggest that honest, or serviceable, 
or self-controlled conduct must he developed in school 
children through learning in specific situations, plus 
explanations and discussions. They appear to believe 
that, if the specific situations are of various types and 
the carry-over from one to another is carefully pointed 
out, a tendency toward a certain kind of conduct can 
be developed. “There is no doubt but 111 a t changes 
in social conduct can lie produced” (25, p. 274). 
“There is abundant evidence (in the studies) that chil- 
dren have been acquiring habits which are important 
for character” (25, p, 455). The writer agrees with 
these authors that tendencies and attitudes must be 
taught through specific situations, but believes that (he 
subconscious carry-over from one to another is greater 
than these authors are willing to admit, and that learn- 
ing is to some extent generalized, whether it be through 
identical elements or through use of the same neurones, 
as Thorndike (47) points out. A situation in which 
there is an opportunity for similar behavior to that 
shown in a previous situation seems to call out that be- 
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havior more frequently than not. As behavior in one 
situation is modified through learning, there seems to 
be a tendency for similar behavior in another situation 
to be modified also. 

The foregoing study of finicky and lion-finicky eat- 
ing in relation to certain personality traits gives us no 
evidence for generalization of these traits.' It also 
throws no light on the question of “how do traits be- 
come generalized?” Experience with finicky and non- 
finicky caters and with young children in general, how- 
ever, leads the writer to believe that there is some gen- 
eralization in the development of personality traits, 
such as greater or less self-assertion. This generaliza- 
tion of traits is not like the old notion of “faculties,” 
entities which were supposed to be innate in personality 
and to operate automatically in every situation which 
called for their action. It is the kind of generalization 
which Hartshornc and May’s studies seem partly to 
prove. It is what might be called “habitual tend- 
ency.” If a human being learns to behave habitually 
in a certain way in one specific kind of situation, he is 
more, rather than less, likely to behave in a similar way 
in somewhat similar situations or in a situation where 
the outcome of similar behavior will bring similar sat- 
isfactions. In other words, the child who gets much 
attention and therefore much satisfaction out of re- 
fusing to cat will be more likely to refuse to do other 

°As set forth in Sections 4 ami 5, nine people rated the children in 
the personality traits. These raters were thinking of the traits in 
I'cnercili/.cil terms. The average correlations of their ratings with 
eacli other for four traits was .6024, the theoretical approximate r 
being .82, This might be considered very slight evidence that these 
traits are generalised, 
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things which authority wishes him to do in order to 
get the same satisfaction. To the extent to which this 
occurs, behavior becomes generalized, and we say with 
truth that the child is negativism-, or too self-assertive, 
or stubborn. lie has developed an habitual tendency, a 
personality trait to some extent generalized. 

'Fhe way to change such a tendency is by withhold- 
ing the attention in each specific situation. Doing this 
only in the eating situation would do much to change 
the tendency in the eating situation but would have 
little apparent effect on refusal in other situations. 
Yet, if anyone who has tried this method of correcting 
the habit of refusing food for the sake of the attention 
such behavior brings were to shift his policy to with- 
drawing attention in all situations where refusal to do 
what authority suggests brings attention, he would find 
that the tendency to refuse in any situation changes 
more readily than when one specific situation is at- 
tacked alone. Such an experience (it is one which 
comes to all those who are most successful in handling 
behavior problems) seems to be evidence of some sort 
of carry-over, some kind of generalization. Perhaps it 
is fairly easy to believe that carry-over in the develop- 
ment of personality traits can be made by adults and 
older children through the medium of conscious 
thought and effort, what Colvin (13) calls “raising 
the habit to be formed to the plane of ideas.” The dis- 
cussions in this paper, however, refer to the generaliza- 
tion of traits in very young children where the element 
of conscious thought and forethought enters in very 
little if at all. Yet in the nursery school we constantly 
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see a general change in attitude and behavior. When 
refusal to eat brings no satisfying attention, the spread 
of refusals in other situations appears to become less 
wide, and other habitual refusals arc more easily 
changed. This might be accounted for by those who 
argue for specificity by considering the acts so affected 
as specific refusal-attention-getting situations. They 
are specific to that extent, but the refusal-attention-get- 
ing situation is far more general than the refusal-to-eat- 
attenlion-getting situation. The writer believes that 
learning in every specific act of a little child’s life has 
some carry-over value to other acts and so affects in 
greater or less degree a generalized personality trait. 

The present study proves nothing as to transfer, 
proves nothing as to generalization of traits, it shows 
only that in this particular group of children the chil- 
dren who were finicky eaters, according to the writer’s 
description, were probably significantly different from 
the non-iinicky eaters in thirteen personality traits. 
Suggestions as to other possible relationships between 
eating habits and personality development are based on 
the writer’s general knowledge and experience. Case 
histories which will be found in the appendix will help 
to illustrate some of the tendencies which the writer 
believes exist. The statistical study piques our curi- 
osity as to the possibilities of cause and effect. Further 
studies might reveal a causal relationship between eat- 
ing habits and personality development. 



VII 

C’ONl’MJSIONS 

1. Certain authorities in the Held of preschool edu- 
cation and child guidance believe that eating habits 
are significant in personality development. 

2. The writer’s study of 6V nursery-school children 
shows that the finicky eaLcrs were rated probably sig- 
nificantly higher in six personality traits and probably 
significantly lower in seven personality traits than the 
non-finicky eaters. It also shows that the Id children 
who were finicky and became non-finicky were rated 
lower when finicky than when non-finicky in eleven 
traits ( the difference in four of these being probably 
significant) amt higher when finicky than when non- 
finicky in four traits (the difference in one of these 
being probably significant). 

d. The writer believes that good handling of the 
eating situation has a good effect upon mealtime be- 
havior indicative of the traits found to he more marked 
in finicky eaters. .She also believes that some general- 
ization of personality trails exists, and that the hand- 
ling of the eating situation may affect generalized traits 
such as self-assertion and emotional control, 

4, Finickincss in eating should not be considered as 
an isolated problem in child development, or as purely 
nutritional. It should be thought of as a problem often 
associated with other problems which are also signifi- 
cant in personality development. 
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CASES I AND II 

(Girl L and Hoy J) 

L — finicky cater who became non-finicky 
J — exaggeratedly finicky eater who became non-finicky 
\j attended the nursery school of the Nursery Training School 
of Poston from July, 1926, to January, 1927, and from September, 
1927, to September, 1928. J attended the nursery school of the 
Nursery Training School of Poston from July, 1927, to August, 
1929. Noth attended regularly except for L’s going to Florida 
with her grandmother January to September, 1927, and for LA and 
J’s absence because of whooping cough February to April, 1928. 

Family : 

American Negro 

Father — successful lawyer 

Mother — college graduate — at home 

Maternal grandmother lives with family 

Two children — L (girl) born July 22, 192+ 

J (boy) born August 26, 1925 

/•/oiiic environment ; 

House and furnishings — comfortable, attractive, and pleasant. 
Mother — unusually intelligent, eager to learn, and cooperative, 
not very strong physically, severe illness for several months when 
children were in nursery school. 

Father — intelligent and cooperative. 

Grandmother — cooperative and helpful. 

Heal ih : 

L — Mother says birth normal, general health always excellent, 
always a little under average weight for height, slight constipation 
at times, 

Nursery-school doctor finds L has good posture, pot belly, large 
tonsils, and is slightly hclcnv average weight for height. 

Whooping cough, February, 1928, 

J — Mother says birth full-term, mother developed pyelitis. 
General health always excellent. Very slightly under weight for 
height, 
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Nurscry-fclwHil diwtur find** J haw f ni r |vi^l m *■, larjtr tonsils pot 
telly* Is slightly licltiw KYfriir* writ'll! for height. 

Whooping c:i>nj^h — February, I92H. 

Toiisilrctuniy- -April, 1*128. 

1 nielli tjniiT'' 

I^-IU ll\ WJ U‘> 

J — IQ 112, VQ 126 

Katim; Hants is Kkiaiihn to ITksunai.ny 1 )»;vh.oi*mhnt 

Gkc 1—1/ 

Eating Habit a and Treatment Personality Development ami 

Treatment 

Mather* statement’ -September, V)il 
L for first two weeks n( life L Iisit; always lircn quick to 

was wholly breast-fed, for ihrrc learn, imitative, ;iml iinapinii- 

monllis she was half bottle- fed. tivr, curious alumt things; rcu- 

At five months slu: br^an habit Mining br^an to develop at two 

of slopping eating in the middle and .l half years. Very strong 

of feeding At seven months Milled, Mas never had sharp 

she was ^ivcri urucl and soup. fears, hut u>nl to lie timid, now 

She did not take them very will- is cam inns Mas slims n fits of 

infcly. Ucforc slur was a >ear anner sincr one month old. 

old die was j»iven vegetables. Frequent tantrums till recently. 

She Iras never been interested in Now harbor a unnl^r iiccn- 

food of any sort. There have simially. She is affectionate, 

been times when for a period she rarely cries nr laughs, intro- 

lms refused a food which she s p v c t i v t 1 , ton self-assertive, 

has liked before and after. Mother thinks L tfots too much 

Mother lias never uiven L des- adult attenlinn at home, 

sert unless other dinner was fin- 
ished. 

Statements tram Nursery Training School record 

September, 1926 (u^c 2 y. September, 1926. Active and 

1 ill. ) « h does not rat well, jikillful in use of Imdy and 

hands, n bright child, eaj'rr 
mnl responsive. lias fils of 
unj 4 er when crossed, stubborn 
will, very self-assertive. “In- 
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December, 1926 (2 y. 4 m,). 
Eats regularly one or two helps 
of everything. 


September, 1927 (3 y, 1 m.) 
(after long absence). L docs 
not cat well, refusing one tiling 
one day anil eating it the next, 
very capricious "generally be- 
cause she gains more attention 
by not eating.' 1 

December, 1927 (3 y, 4 m.). 
Eats regularly and with little 
difficulty. 


May. 1928 (3 y. 9m.). Eats 
well one or two helps each day. 
The treatment employed in the 
nursery school has been that of 
giving her no attention when 
she docs not cal' and removing 
food at the end of the meal 
without comment, 


tcrcsted in adult attention to the 
exclusion of everything else. She 
should be ignored as much as 
possible. 11 

December, 1926. L is un~ 
usually skillful in use of hands. 
Learns quickly. Improvement 
in control of anger. Emotion- 
ally unsteady. Still bids for 
adult attention hut is much 
less self-assertive, Is becoming 
interested in other children. 

September, 1927. Mentally 
keen and well developed. In- 
terested in making things, Con- 
stant fits of anger. Emotionally 
unsteady". Self-expressive, and 
self-assertive. "An exaggerated 
desire for attention." 

December, 1927. Gaining in 
emotional control. Less per- 
sistent in attracting attention. 
u L's mother and the teachers 
show no concern for L's attempt 
to gain attention. She receives 
an equal share of attention with 
J and other children. She has 
gained considerably in interests 
outside of herself." 

May, 1928. L is generally 
emotionally steady. Self- 
express vie and self-reliant, so- 
ciable, sympathetic, helpful. 
"Greatly interested in every- 
thing about her. She is learn- 
ing to overcome her desire for 
attention." 


Statements from present study record 

November, 1927 (3 y. 3 m ). November, 1927. Suppressed 

L classified as a finicky eater. anger, in school seems more 
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During the month of October 
there was general imp rove iuciU 
ill eating because of mother’s 
change of attitude about every- 
thin g- This change is described 
as follows: "Mother's soli- 
tude changed during the inonlh 
because of talk with Dr, Thorn 
at Habit Clinic, Mother i\n 
longer nets so distressed over 
tilings which go wrong, takes 
more the altitude that it doesn’t 
matter if L doesn’t cat her din- 
ner or do this tiling or that, 
doesn’t worry over Iter. .Alsu 
in everything encourages D lo 
express herself instead of only 
scolding her for wrong expres- 
sion, sees far fewer things as 
‘wrong.’ Mother had loo high a 
standard of conduct for D and 
worried when she didn’t live up 
to it. Also lias given L more 
attention for her own sake, not 
for the sake of her wrong do- 
ings, Formerly stressed alti- 
tude of big sister, expected her 
to give things up to younger 
brother. This attitude has re- 
laxed," 

December, 192? (3 y. 4 m.). 
There is great improvement in 
eating. 

January, 1928 (3 y. 5 m,). h 
classified ns lion-finicky eater. 


like niomline^. Improvement 
m a i ke d. Mother distressed 
ahnut L’s harboring a giudpc. 
Much more sclf-rxpiT^ivp, 


December, 1927, Anger im- 
proved, less moodiness. Self- 
assertion increased, seems to be 
playing for attention all the 
time. 

January, 1928, Anger much 
improved. Los self-assertive 
but still playing lor attention at 
limes, 

February, 1928. Still some- 
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what too great a display of 
anger, and still a bit too self- 
nsscrtivc. 

April, 1928, Anger normal, 
Since six weeks 1 absence with 
whooping cough, is bidding for 
attention again. 


Latino IIahits in Relation to Personality Development 

Case II— J 

Ealing Habits and Treat wail Personality Development and 

Treatment 


Mother's statement' 

J was bottlc-fcd as a baby and 
took his food willingly until lie 
was nine months old when lie 
began the habit of occasionally 
not finishing the bottle. When 
solid food was presented lie ac- 
cepted it willingly, but never 
ate large quantities. Pic now 
refused onions, turnips, custard, 
and eggs, Mother has never 
given dessert unless other din- 
ner has been finished, 

Statements from Nursery 

August, 1927 (age 1 y, 1 1 
in,). J eats fairly well until he 
is given food lie doesn't like, 
then he stubbornly refuses to 
cat. 

November, 1927 (2 y. 2 in,), 
lie eats much better “since he 
receives no attention or seeming 
concern when he does not eat. 1 ' 


■September, 1927 

J is bright, lias vivid imagi- 
nation. Asks questions, reasons. 
Has a strong will, Utterly 
fearless. Anger often flashes 
up and is quickly over. Affec- 
tionate, high-strung, impul- 
sive, self-assertive, spontaneous, 
happy, friendly, loves music. 


Training School record 

August, 1927. J is a bright 
child, learns quickly, keenly 
interested in everything at nur- 
sery school. Affectionate, self- 
reliant, happy, strong-willed, 
does not respect the rights of 
other children. 

November, 1927. J is very 
responsive to nursery-school en- 
vironment, perceptions arc keen. 
Loses temper easily. “Too self- 
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Kchruary, 192H (2 y. 5 in.). 
J " generally eats well.” 


May, 1928 (2 y. 8 m.)- ^ 
cais regularly anti well. 


Stafnntnts fmn 

November, 1927 (2 \\ 2 m,). 
J classified ;u execrated! y fin- 
icky c t i[cr. “Kiwis, tukrit mil of 
room when fooling 0 


December, 1927 (2 y. 3 in.). 
Classified as finicky calc r. 
"Great improvement, lake d in- 
r\er away occasionally," 
January, 1928 (2 y. 4 m«). 
There is record of improvement 
but still some insularity. 

April, 1928 (2 y. 7 m,). 
Classified as non-fin icky cater, 


nupitivf." lM:i\s for niirntiim 
nl adults 

l'Vbriiaiy, |92H, Skill f \i| in 
mr of body ami luimk Likes In 
nukr diiimi. Aimer hrtirr run- 
Imllnl. Knioliniinlly strady. 
Still urn i rU as^nivr, hm nmv 
lie "diares willingly anil re- 
sprci s the liidns of nilicrs." 
Hrlpfnl, sympathetic. 

May, 1928. "J h learning 
to control his self-assertion, He 
is becoming a leader." 

arm jr/zi/j muni 

November* 1927. Quick 
temper. Ttuclirrs, usually ig- 
nore il, Inn sometimes isolate 
J if temper i* rxpie^cd ami- 
fnmlly, Kmhlem in plus self- 
(hsniinn, hlipjii improvement 
recently, Teachers ignore it or 
in mmi r.vam'eruted expressions 
of it isolate J> 

] Jrcemlier, 19 2 7. Anger 
slightly improved. Sdf-a^ser- 
linn still a problem. A I whim 
playing (or attention. 

January, 1928. Less display 
of temper. Not playing for 
attention so much. 

April, 1928* Anger and self- 
asscition are no longer prob- 
lems. 
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CLASSIFICATION IN EATING HABITS AND AVERAGE RATINGS 
IN PERSONALITY TRAITS 

Cases I ntul II 

L mul J 

L — fin- 

L — non- 

j- 

-ex- 

J— fin- J- 

-non- 

icfcy 

fin. 


fin. 

icfcy fin. 

Nov. J 27 

Jan, 

'28 

Nov. ’27 

Dec. J 27 Ap 

r. ’28 

3y. 

3 in. 

Jy. 

5 in. 

2y 

. 2 in. 

2 y. 3 m. 2 y. 

7 m. 

1 Hotly 








1. General liahitua! activity 

2 


3 


4 

4 

3 

2- General health 

2 


3 


3 

3 

3 

II. Intellectual hnhits 








J. Quickness to learn 

3 


3 


4 

4 

4 

2. Curiosity 

4 


4 


4 

4 

3 

3. Reasoning 

4 


3 


4 

4 

3 

4. I manning 

3 


3 


4 

4 

3 

5. Perception 

3 


4 


4 

4 

3 

6. Manual skill 

4 


4 


4 

4 

3 

7, Speech 

4 


3 


3 

3 

3 

8, Constructive tendencies 

4 


3 


4 

4 

3 

III Emotional Jmbils 








I. Fear 

3 


3 


2 

2 

3 

2. Anger 

3 


4 


4 

4 

3 

3. Affection 

3 


3 


3 

3 

3 

4, Excitability 

3 


3 


3 

3 

4 

5. Moodiness 

4 


3 


2 

3 

3 

IV Habitual altitudes and 








sentiments 








I. Self-assertion 








n. Self-expression 

3 


4 


4 

4 

3 

b. Sclf-confidcncc 

3 


3 


4 

4 

4 

f. Desire for attention 

4 


4 


4 

4 

3 

ti Tenacity 

4 


3 


4 

4 

3 

e, Friendliness 

3 


3 


4 

4 

3 

/. Joy ill use of power 

3 


3 


4 

4 

4 

q. Leadership 

3 


3 


4 

4 

3 

2. Self-control 








#i. Regard for rights 








of ethers 

3 


3 


2 

2 

3 

b . Regard for authority 

3 


3 


2 

2 

3 

r. Control of power 








bodily 

3 


3 


4 

4 

3 

emotional 

2 


3 


3 

2 

3 

intellectual 

2 


3 


3 

3 

3 

3. Happiness 








a< Joy 

3 


3 


4 

4 

4 

/>, Love of beauty 

4 


4 


4 

4 

3 

r, Wonder 

3 


4 


4 

4 

3 

it, Adjustment 

2 


3 



3 

3 

3 
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CASK III 
( ( tirl 1) 

Kxa^cralrilly linii kv cater who hrv.uiie imu-finicky 
Attended miiscry wluml nf ihr Ninety Tiamirif' SlIhhiI of 
Poston September, 1927, to Srptrndier, PUH. Alrrmled regularly 
except fiir nicndcs January, I 92K, ami himdln imny March, I92H, 
Family ; 

Amcr iciLii white 
Mother-' -dc.nl 
Father — roofer 

Children — 1) (fiirl) hwn KM,! 

S (hoy) horn I VI 5 
C horn 

[ (pirl)hnrn October 21, 192+ 

Paternal aunt* work* 

Home environment : 

Father making a sln^lr to keep family together with aunt's lirlp. 
Oldest sister, U, carries rc^N)n*nbility of home and children while 
father and aunt are at work. FatlirFs dmp in ^:u\\r building wiih 
Inline. Father, aunt, and oldest sistrr are iulrllii'nit and cm 
operative* Aunr and sister oftrn attend mothers' inerting. 
Health of I : 

Father says birth normal. I has Iwrn j»t*nmlly well hut has had 
worms n lot and much constipation. Always nmmul in weight. 
Active, sleeps well. 

Nursery-school doctor finds posture poor, plands rind tonsils some- 
what enlarged. Slightly below innate weight for height. 
Measles— February, 1928. 

Tunsilcctomy — April, 192H, 

Intelligence: 

IQ 124 PQ 139 

Katino IIaiuts in Relation in Pisusonautv DiiViimm-miint 

Eating Habits and I'cnonality Development and 

Treatment Treatment 

Father's statement February M 

I was breast-fed for fifteen 1 is a 1ni|du child inmcstnl 

months, look It willingly, in making thini^ since two and 
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Changed to bottle very un- 
willingly* Has always had a 
poor appetite, rarely hungry, 
perhaps once in two or three 
days, Eats very little. When 
I refuses to cat father docs not 
substitute other foods, he just 
leaves it. 


Statements from Nursery 

March, 1928 (age 3 y. 4 nu). 
f, l does not care much for food, 
and has to be urged to eat, 
especially desserts." 


June, 1928 (3 y. 7 m.) H cats 
well and regularly. 


a half years old, Is destruo 
tive. Learns quickly. Talked 
at fifteen months. Always 
eager to investigate things. 
Imaginative, Gets angry with 
brother and sisters when they 
interfere with her. Not afraid 
of anything. Very affection' 
ate, excited often, moody oc- 
casionally. Self-assertive, a little 
too "forward,” self-confident, 
works hard to get her awn way. 
Happy and adaptable. Father 
insists on obedience more than 
formerly. 

Training School record 

March, 1928, Fairly skillful 
in use of body. Very skillful 
in use of hands, constructive 
and original. Perceptions good, 
learns quickly, very curious, 
imaginative, reasoning good. 
Shows very little fear, or anger. 
Affectionate with greatly ex- 
aggerated demonstration. Self- 
assertion is too strong, fre- 
quently does unusual things in 
order to be noticed. Pays too 
little regard to authority. Pre- 
fers to play alone, “Needs to 
play more with the children and 
become objective in her in- 
terests.” 

June, 1928. I is developing 
well in use of body and mind. 
Sometimes is angry when 
punished. Is less often than 
formerly too demonstrative in 
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her appral l^r attention. Af- 
frclion is more controlled. 
Liters her srlf umir in play, 
Respects i mills of nlliris lirttcr. 
"Show* sip, ib of leadership," is 
incliilrd In "boss," however, 

Sliilfinrntl friii/i pm rut j /inly rerun/ 


November, 1927 (.1 y. 0 in.). 
Classified as exuppcratedly 
finicky caicr, Very irregular 
in eating. "Doesn't seem to 
he hungry." 

December, 1927 (3 y, I in*). 
Classilied as linickv eater. Very 
great improvement in regu- 
tnrity. 

Janiiaiy, 1 929 (.1 y, 2 m,), 
Eating Mill irregular. 

February, 1928 (3 y. 3 in.). 
Ileal improvement in faring 

March, 1928 (3 y. 4 m.). 
Classified as non- finicky cuter, 
though lias difliculty with des- 
serts occasional! v, 

April, 1928 (3 y. 5 m,). Eat- 
ing regularly though small 
amounts. 


November, 1927. Problem in 
plus self-assertion. "At first 
seemed to want adult attention 
alt the time." Has became 
more interested in play with 
oilier children. 

December, 1927, Improve- 
ment in srlf-a^nrlimi. Still 
wants attention loo much of the 
time. 

January, 1928. Still wants 
attention, is drtiani. 

February, 1928. Some im- 
provement in self-assertion, 

Murcli, 1928. Midi better 

controlled, 


April, 1928, No longer con- 
sidered ti problem in self-asser- 
tion. 
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CLASSIFICATION IN EATING HABITS AND AVERAGE RATINGS 
IN PERSONALITY TRAITS 


CASE III— I 



I — exaggera- 
tedly finicky 
Nov. 1927 

Oy.OmO 

I — finicky 
Dee, 1937 
(3 y. 1 m.) 

I — uon- 
finicky 
Mar, 1928 
(3 y, 4 m.) 

I Body 

1. General habitual activity 

3 

3 

3 

2. General health 

2 

2 

3 

II Intellectual habits 

1. Quickness to learn 

3 

3 

4 

2. Curiosity 

4 

4 

4 

3. Reasoning 

4 

4 

3 

4, Imagining 

4 

4 

4 

5. Perception 

4 

4 

3 

6. Mnnual skill 

3 

4 

4 

7. Speech 

4 

4 

4 

8. Constructive tendencies 

4 

4 

3 

III Emotional habits 

L l'cn r 

3 

3 

3 

2. Ail^cr 

2 

2 

2 

3. A licet toil 

4 

4 

5 

L Excitability 

3 

3 

3 

5. Moodiness 

3 

3 

3 

IV Ilnhitunl attitudes and sentiments 

1. Self-assertion 

«. Self-expression 

4 

4 

4 

b. Self-confidence 

4 

4 

4 

r. Desire for attention 

4 

4 

4 

</. Tenacity 

3 

3 

4 

r. Friendliness 

4 

4 

4 

/. Joy in use of power 

4 

4 

4 

a, Leadership 

3 

3 

3 

2. Self-control 

a, Regard for rights of others 3 

3 

3 

Ik Regard for authority 

3 

3 

3 

c.. Control of power 

liodily 

3 

3 

3 

emotional 

3 

3 

2 

intellectual 

3 

3 

3 

3, Happiness 

a. Joy 

3 

3 

3 

b. Love of beauty 

3 

3 

3 

r. Wonder 

3 

3 

3 

</. Adjustment 

3 

3 

3 
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CASK IV 
(11-jy T) 

ICxa^ rated l y finicky rater who hrrainr non finicky 
Attended nursery wlnnil of the Nur^rv i i ;unini; Si liunl of 
Hnstnn from October, 1927, Vo December, I92 1 !. Attended fey.uUrly. 

Family : 

American white. 

Mother: At home. Sometimes take* in work to rain money. 
Father: mechanic, earns about $25 a week, periodic dr-^rlcr. 
Children: 1 (tfirl) born August 192 1 

II (hoy) horn September 1922 
J (uirl) horn November J922 
T (hoy) horn November 1924 
L (hoj 1 ) horn July 192b 

I Ionic environment \ 

Father deserts periodically, an unpleasant, nncmiprrativr prrrnn, 
is a. tyrant when at home, mother afraid of Inin and ha* no in- 
fluence with him. Mother says he is snrrc with thr thildrm. 
Mother is an unstable person — Psychopathic Iln'piul m’jhitI, an 
IQ of III with marked emotional instability. I bane is pomly 
kept. Mother talks bin about her care of children, hut dors :i \ny 
irregular and rather poor job with them. Is inclined to limjdt 
at their misdemeanors. Attends mothers’ mretin^s verv regularly, 
All five of the children have been in tin; nursery school, and the 
influence of nursery-school teachers and worker* in other apencirs 
(Habit Clinic, Family Welfare Society, etc,) over a period of 
years lias apparently made little impression on the home environ- 
ment. All the children have hern finicky eater* to a greater or 
less decree, the older boy, 1 1 , beinf; one of the mrist cxai'pnated 
eases the nursery school has known, Mother caters to the child mi 
and uives them what they want. 

Health of T: 

Mother says birth normal, has been jjcncrally well except for 
chicken pox and whooping enuj'h in 1925, imunp^ in 1927. Xur 
scry-school doctor finds T has fair posture, flat foot, larpe tonsils, 
is slightly below average weight for height. 

/// teilif/rnee : 

IQ 102 PQ 120 
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1fAHiS(f I Iaiu rs in Relation to Personality Development 

Personality Development and 
hit in t/ Habits and Treatment Treatment 

Mother's statement — -October, 1027 


T was hoi tlc-fcil for eighteen 
or nineteen months. He hits 
fixed dislikes for certain foods, 
but will cat plenty of the 
things lie does like. Mother 
gives him what he wants. 
Father tries to make him cat 
what he doesn't like. 

State went s from Nursery 

December, 1927 (age 3 y. 1 
m.), “'1' is a ^reat eating prob- 
lem and always would rather 
play than eat." 


June, 1928 (3 y. 7 in.). "T 
lakes piidc in eating things he 
dislikes." Fats regularly 
V hough small amounts. 


T is smart, an outgoing, 
friendly child, great talker, 
father's favorite, very lively and 
pleasant to have around. Wants 
his own way. Mother pays no 
attention to him when he mis- 
behaves. Much easier to handle 
than her other children. 

Training School record 

December, 1927. T is nor- 
mally bright though sometimes 
slow to learn, skillful in use of 
body and hands, has keen per- 
ceptions and vivid imagination, 
reasoning is fair. T is timid, 
sometimes shows fear, has tan- 
trums when not allowed his 
own way. He is very self-as- 
sertive, and self-reliant. He is 
a nervously high-strung child. 
He docs not regard the rights 
of others. Me is happy in the 
nursery school. 

June, 1928. Unusually skill- 
ful in use of body. Very con- 
structive in handwork, etc. No 
longer timid or fearful, tan- 
trums better though sulks oc- 
casionally when be cannot have 
his way. Has developed well 
in relations with other children, 
is generally sympathetic and co- 
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npmtivr, I*i hcc'Mlliiili; a leader. 
Still vnv high sluing, 

November, 1928 (4 y. 0 in.). Nnvrmhrr, 1928. lias dc- 
E;Us regularly ami wrll- ■ velnped well m even rr ‘■prrh 
average amount. Rarely miIU or allows aimer in 

nursery mIiumL (Ihtct wit li 
mother.) Attitude inward 
awhoiiiy and oilier children U 
r\ce Unit, 

Statements [r(mt present study record 


November, 1927 (3 y. 0 in.). 
T classified as exaggeratedly 
finicky eater. He didikes many 
tilings. Eats one help when 
it is the thing he likes. Cad 
liver oil is withheld if lie 
doesn't cat bis dinner because 
he likes it better than vege- 
tables, etc. 

December, 1927 (3 y. 1 in.). 
Eating much the same as last 
month. 


January, [928 (3 y. 2 ni.). 
Still not regular in eating. 

February, 1928 (3 y. 3 in.). 
Same. 

March, 1928 (3 y, 4 m.), 
Classified as finicky eater, 
though eating much better. 

April, 1928 (3 y. 5 m.). 

Classified as non-finicky eater. 


November, 1927. Noi nor- 
mally interested in making 
tiling". Has improved slightly 
during month. Emblem in 
minus srlf^srrifon. Elays by 
himsrlf mast of flir lime. 
Doesn't talk. Face lights up 
only occasionally, 

Decrmhrr, 1927. More con- 
structive! hath in things and 
ideas, Tantrums have dr* 
vcluprd. Is normally srlf-as- 
sertivr, defir* junlioiitv \Kr 
Ctisinnnlly. 

January, 1928. No problem 
in cnnsinuaivrniNs, angrr, or 
self dissert ion. 

February, 1928, Same. 

March, 1928. Satw\ 


April, 1928, Same, 
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CI.ASMI lCATION OK EATING HAH ITS AN1) AVERAGE RATINGS 
IN PERSONALITY TRAITS 


Case IV— T 


T— exnjjrcera- 
U’tlly finicky T — Hn ick y 
N«v, 1927 Mar. 1928 

(3y. 0. m.) (ly.4m.) 


I Hrnly 

1. General hub kind nnivky 

2. General health 

II liUrllctMial li iiliits* 

1. Quickness lo learn 

2. Curinsily 

1. Reasoning 
■L Imn^ininR 
S. Perception 

A, Manual skill 
7. Speech 

K. Gumirurlivc tendencies 

(II Kniiiiinniil hnbUa 
L Kenr 

2 . Aimer 

.1- A [feet inn 
L Kxciiuhility 
S. Moodiness 

JV llnhimal iiMiimlcx and sentiments 

1, Sclf-nhHi;rtinn 

Self-expression 
b. Self-confidence 
r. Desire for attention 
d. Tenacity 

,\ I'riemlliness 

/, Joy in use ot power 

//. Leadership 

2. Self-control 

ti. Regard for rights of others 
Regard for authority 
f \ Control of power 
bodily 
rmotionnl 
jiiiellcctunl 
l Mnppinesx 
ri. Joy 

b, Love of beamy 
r. Wonder 
Ad jiinlmeill 


3 

3 

3 

3 

3 

3 

3 

2 


3 

3 

3 

4 
3 


3 

3 

3 

3 

3 

3 

3 

2 

3 

3 

3 

2 

3 

4 
4 
3 


4 

4 

3 

4 
4 
3 

3 

4 


4 

4 

3 

4 

3 

4 
3 

3 

3 

3 

3 

3 

-I 

4 
4 
3 


T — nan- 
finicky 
Apr. 1928 
(3y. S m.) 


4 

4 


3 

4 
4 
4 
4 
4 

3 

4 


3 

3 

3 

4 
3 


3 

3 

3 

3 

4 
4 
4 

3 

3 

3 

3 

3 


4 

4 

4 

3 
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I.ES lJAMTUilKS I)K MANOT.Jt DANK SICS HATVOKTS AVIT I.K 
ljfiVKLOPPKMKNT HIC LA PKKSnNNAM IT. Ul S I N TAXIS 

Aofis in-; im-ux r;r nic tkois aNs 

(Resume) 

Cel article csl uric cmJc dei rrlaiimis pimilde* cniic Ic i*onfmiir>ncm \Y\w\ 
jcime enfant vif-4-vU <lc la nmirrilurc i|u'nn hii duimr A manner cl dr 
certain* traits tie |icr*oniuiltt£, Lc* c;unc* dc I'habiiudr d'etre irr* rxigiMni 
A I'^gnrd dc In nnnrrinirc, lea mc<tunl r ^ cinpImAr* poor 1.1 fairc penUr, rl 
Aon effet possible sur lc d<5vck|ipcoieiu total ilc I'cnfant aunt imiMdrf^ ilea 
juijcis imporUnts pai* leu pAdinirci, lea |i«> rliid iren, ct I tilurairnn. 

ICn 1927-28 on n reimi den dmiikcs Mir dc muiin pmldcmn dr toinjmrir* 
me lit et dc certains trails de pcrmiinalik dc mijwiuedirul p>’J) mf him 
rigAa de deux ti tic trois nn*» clmu dent Anile* pimr petit* enfant®. Oba'iiir 
enfant a ctfr clus*6 (sur nnc tclidlc ilc v\w\ pninn) a I’cgsnd tlr unite -ct-tm 
traits dc pcrsoimnlilc ct juge cn ipiatfC |irnldtuiei dc cuniimitcmciii par 
crniA personnel unc fois par muis pendant <lr* pdritnki dmant dun h m 
nmis, II v n cii 50 notnlmns (dc 69 ciifanu) nil Ton a rbmifie un riifam 
fldoii sen habitudes dc manner. Cinipi.niic'liuii (SH) rn out df mm t%i- 
genius ct trcntc-dcux (32) cxigcaim* P’cuirc lei 32 rxiKCAUh mi a rtiuiur 
tlis ex t rein erne fit cxigcanla pour unc dunk spAiink. On a uunparA lr ^ 
nointioni d\m ^ rou pc dc trmc dcs cnfniu* < | u i out rk d'almrd exigent* ci 
floni tlcvcnus nun cxigeauu. (In a cohMoic k rAuilmi inuyni dr Hi.i'pir 
proupc pour cUaam ilc 3 31 tuiiu dc pcTjuwuliU cl ks pmpmiloiv 1 niiiipir* 
ties differences ciilrc les troupes exigcuiu ct non rxigciini- rfurmrn 

riiontmit que ks mangenrs cxiKcahh mu cii plus cnrliin A In M»Uir, i 
I'cxctnMitc, il In imuivnise lnmirur, it J'rx|ir cn^ion dc Mii-riicmr. nir dekk 
il'atiircr I'nucmion d'numii, cr h I’cnpnt illrcrtcur <|uc k« nun c, errant*. Ik 
ont iti moms encYim h respecter In druid d'antrui ct I'auturit^, a ^mivcnin 
Uun Emotions ai leur esprit, St la iolt, ct i VnpMtmcOt <p 1 ^ k» non cxi- 
jmeant. 

U nc discussion cl'iin transfer!, possible dc rcntrauiemrnt nil ilumaiiir dci 
traits dc pcracunalilA suit I'iiudt sttukd<iuc, l/cuikuc emu ipum pent 
trouver dc Evidence de f|iicli|Uc KcnjrAlisaiinn dc res iruin dmii lei 
fiuidca de Ilonshornc cl May snr la troinpcric. Ic smite fit I'pinpirc sur 
goi-iucnic. Son experience a vet; Its jetinoi cn/arih scinblc mmiuer ipril 
pent ocistcr mi transfer! d’linc sihiniion Bi^ritirpic (idle ipi’mic Mhiati<*n 
oil i) s'n^it d'un rdus dc nourriturc pour nuirer rai(cmHHi) A d'nuuc^ 
.situations i|«i sent cii (Fd rentes mais & <picl(|ues ^;nrds scnddabkfi (teller 
i|uc ka siuinlioiis gfcnirnlca on il B r aj;ii dcs rcf\n v^ir BHirrr raiirminn) 
d dc celks-ci A un trait plus gdrkrnlkd (icl ipie I'iisBcrtbrn dc siM-mcmc), 
pans I'nppcndkc on dunuc I’histoirc dc ipicbpics cas pmir servir dkxcmpks 
du dAvdoppement des habitudes dc niemger, plus nu moiio pnralklr an 
dAvcIoppcmcnt dc I'asBertiofi dc Bukmenic, du goovcmeiiirnl den cinuliuiis 
ou cTautrcfl trails* 

On conclut que In direction des bnhinuki dc umu'er d'lin jenne enfant 
est probnblcmeiu non scnlcnicm mi prubkmc irnpoririiM dc murilnm 
flUHhi un probkrnc important dc jicrsomialiiA. 


V\ n»r 
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KSSfiKWOirNIU-.lTKN IN HIRER MEZIEHUNG ZUR ENTWICKLONG 
Dl-U I'L-RSttNLIUHKIvlT HE! ZW15I- UNO DHEIJAHRIOEN KINDERN 

(Rc/crai) 

Dice Arlicii in cine Umcr sue lump; dcr ncgcnsicUiKcn Ucxichungcn xwisebcn 
ilcm Henchmen cincs jimgcii Kindes dcr ihm dargebotenen Nn lining gegen- 
ulicr lirul new in He n I’crsbidiclikciiHciKcilschaflcn. Die Grilmlc dca wnhler- 
isclicn I-ssrn* 1 finicky eating], desseii Hewcriing, und (lessen mtigliclie 
Einvmknng nuf die Gcsnintcntwiekbing den Kindcs wcrclcn von Kimlcr- 
rirzlch. I’nyrldulcril, und Kr/ichcrii oh wichligc Sachen hctrnchlct, 

In 1927*1928 mirden Dnicn gcsnmmclt in Ilczug nuf gewiase Uenclimcnsauf* 
gaben l (inOdcm* of eonduri] mid gewissc IVrsuiiliclikcitseigciiBClinflcn von 
69 sewn- vi nd drcijulirigcn Kindem in zwei I’lle^cschu Ic ji. Jeiles Kind wnrdc 
von 3 Eersonen in Hezug nuf 31 Persiinlichkciificigenschnjftcn an eincm fiinf- 
puiikiigcn Maim (fill nbgcsclditzt [rated on n fivc*point scale] und in Eezug 
nuf -l lJciiclirnchsiHifgabcii beunoi 1 1. Diese Ahsclialzungcn und Urteile 
fnnrJcn jeden Munul walirend c in bis sieben Monnten suit. Ea gab 90 
Nuticrungrii (an 69 Kindem) in denen fin Kind in Uezug auf dessen 
Ivnsgewnhnliciicri kluHAilivicrl lvurdc, Von dicacn bezogen sich 58 auf 
mtfil-waldenM'Uf: und 32 nuf wnhlcrhehe Esser. Fine Gruppe bcslehend dus 

10 blunders wnblcrischcn Kindern wnrdc unier den 32 wiililerUclien Essern 
7ti r bnmmlcicn Untcrsuehmig aiisgelencn. Die Nnticningen fiber cine Gruppe 
be M die ml aus 13 dcr Kinder die zncrsl vvahleriach wnren und dann nieht- 
wnldcrWrli warden, wurden yergliclicm Mnn crmlttclic den mittleren 
Abarli.il/imgswcrt [average rating] fur Jedc Gruppe in Uezug nuf jede dcr 

11 IVraOnlieiikciiscigciiarOinricii mid dan kritiselie Vcrliiil r nia de r Uuieiscliicdc 
[rrbbnl rmio nf die differences] zwisehen dcr wHhlenschen und dec nicht- 
wablrriubcii Gruppe. Die Jkfumle onveisen, daas die wiilileiischen Esser 
Marker zu Zorn, Aufregharkeit, Lnuncnlinfdgkcit, SelliRiaiiSHening, [sclf- 
cxprcMinn] Vcrhmgcn dnimcb, bemerkt zu warden [desire for attention], 
und I'aliigkcil zur Fulirerachaft [leadership] neiglcn, ala die nicht-w!ihlcr~ 
Incite n. Sic nciglcn weniger zur Rcrlieksiclitigung dcr Rcclitc nndcrer, zum 
Kcspekl dcr Auinritht gc genii her, zttr nfTckli ven und intclleklucllcn Selbatbc- 
bernrhung, zur Krcudigkclt, und 7iir (nozinlen) Anpassung ais die nicht- 
wuldcriitrhcn Kinder. 

Dcr Mmistisehen Uutenmehung folgl cine Ileaprecliunc der mogliclien 
Ohcrtnigung tier Kimdmng im Hcreieh dcr Persfinliclikcitseigcnschnften. 
Die VcrfnsHcrin ist dcr Mciming, class in den Untersuclmngcn von Ilnrt- 
flliorne und May liber Retrilg, IlcliiiHlichkelt und Sclbabehcrrscliung [Shaltes 
oj Prerit, Srrvicr, fl/ul Stlf-conlrol] Eeweis dafiir zu linden ist, ilnsa dicse 
KigciiMdinftcn bis zu cinem geiviasen tirade vernllgemeinert werden. Hire 
Erfabnmgen mh jwivgcn Kindern vvehen darauf das* melu-'wetwg«r cine 
niicrtragung slnltfindcn kann von einer spezifischen Situation (wie zum 
Ileispicl cine Simntjon dcr Nalirungaverwcigerung-Verlangcn nach llcmei- 
knng) nuf aiidcrc, ober in mehreren llczichnngcn ahnlichc, Situationen (wie, 
'/uni Ucispicl, Vcrwcigcriing-Aufmerkunmkeitsycrlangen-Sitiialioncn bn Allgc- 
meinrn frcfusnl-atleniion-gctdng situations in general] und von letzteren 
wieder nuf cine mebr vernllgcmeincrle Eigcnsuhaft (wie, zinn Ikispicl (< dic 
SclbsuhiHiicrung). Die lint ivicklung tier Essgcwolinlicitcn, die mehr-weniger 
mil dcr Kntwirklung in Hc/ug auf Selhsl.iiiaserung, nfTcklive wSelbstbclicrr- 
Hcbung und and ere Kigcnsrlinftcn parallel liiufr, wird im Anliang durcli die 
(iMrliidilni ly|MHcber Psi lie crliiuterl. 

Man /ie\u den SrbUiss, dass die l.cnkung der Essgewobnbeiten des jungen 
Kindes wabrscbeinlirh niebt nur ein wichtigcs Nalmmgsproblcm, sondern 
u u cb ein wichtigea I’crsbnlicbkcita problem darstcllt. 

Eliot 
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INTRODUCTION 

It Is the rule rather than the exception for discus- 
sions and descriptions of tracts of the spinal cord to 
treat of them as if they had exclusive function and very 
specific limitations. Previous experimental evidence 
has indicated less specificity of function in the tracts of 
the cord than might have been expected from its known 
anatomical structure. From an examination of the lit- 
erature it is apparent that there is a great deal of con- 
tradictory evidence regarding the fineness of localiza- 
tion in or the accuracy of the restriction of function to 
(lie anatomical paths of the cord. Destruction or im- 
pairment of tracts in the cord, supposedly having ex- 
clusive sensory or motor functions, is frequently not 
followed by permanent incapacity. Instances of this 
can he found in clinical material where the spinal cord 
has been impaired through injury or disease, as well as 
in animals subjected to experimental lesions of the cord. 
Physiologists and psychologists interested in behavior 
studies on animals have gathered a mass of evidence 
which seems to point to much less specificity of func- 
tion of the tracts of the cord than that ordinarily indi- 
cated. 

Urmvn-Sequard (2, .1) held that the paths subserv- 
ing cutaneous sensation ascend the spinal cord en- 
tirely contralateral to the initiating sense-organs, the 
decussation of the afferent channels occurring soon 
after their entrance into the cord. He claimed to have 
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established this fart in guinea pigs, dugs, cat*, rabbits, 
anti sheep, by iH'mis.ntinn nf [he spinal cord. lie 
maintained that injuries confined largely 1*1 one side nf 
the eon! produced motor paralysis nn the side nf the 
lesion and sensory paralysis nr impairment on the side 
opposite the lesion. 

Many experimenters working tut animals have con- 
tributed a mass nf conflicting; evidence, some of which 
tends to support the Hrnvvn-Sequard hypothesis, and 
smite of which is ilirccily opposed to it. Their results 
furnish considerable evidence as to restitution of .sen- 
sory ami motor functions of the cord with some sugges- 
tions as to how this restitution takes place. 

Sherrington (lb) says that it was known at the time 
of Hippocrates and the time of (ialen that an effect 
of lateral hemisectiun of the cord is to impair the motor 
and sensory functions of the parts of the body inner- 
vated by the spinal nerves behind and on the same side 
as the section. According to Sherrington's account, it 
was Cooper working oil the dog in IH03 who first re- 
ported recovery of motor functions. 

A number of investigators have made observations 
on recovery or partial restitution of sensory functions. 
Weiss (22) reported that after hemisection in the hind- 
most thoracic region in the dog there was sensory de- 
fect in the opposite limb for all kinds of cutaneous 
sensation and for muscular sensation. This depression 
was said to be permanent for the opposite limb, and 
some sensory deficiency was apparent in the hind limb 
on the same side, lie found that a second section on 
the other side and one segment farther headward abol- 
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ishcil permanently all sensation posterior to the lesion. 
Osawn (12) and Borgherini (1) [cited by Sherrington 
(19)] performed two successive hemisections on the 
(log in the thoracic region at intervals of seven seg- 
ments. Restoration of sensitivity was reported to be 
long delayed and imperfect. Ferrier (4), after obser- 
vation of a monkey for a period of 18 days after hemi- 
scction in the dorsal region, described the effect as 
absolute paralysis (motor) on the side of the lesion and 
absolute loss of sensation on the side opposite the lesion. 
Turner’s (20) experiments with hemisection of the 
cord in monkeys gave evidence that the normal course 
of sensations was up the opposite side of the cord. His 
findings agreed with the Brown-Sequard hypothesis, 
but he did find that restitution of sensation took place 
oil the side opposite the lesion. In one case he reported 
that from the 53rd day on it was impossible to say 
which had been the anaesthetic limb. He performed 
a second operation, a hcinisection on the opposite side 
and three segments farther forward in the dorsal re- 
gion on the 68th day after the original operation and 
found no return of sensation or movement on the other 
side up to the 113th day after the original operation. 
Mott (10), working with monkeys, claimed that with 
the return of movement the apparent loss of sensibility 
disappears. Schafer (17) reported sensation not lost 
oil the side of the lesion but dulled temporarily. After 
a few days, sensation returned on the side of the lesion, 
while at no time was there any loss of sensation on 
the side opposite the lesion. He performed experi- 
ments on the cat and the monkey. 
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Most workers seem lo lie in agreement that rc>iim- 
tion of motor function docs occur in (lie lintli or limbs 
on the side of die Iiciimmh (i«>n. "Weiss (22) found res- 
toration of motor function for standing, walking, and 
running, in the course of some weeks. Movements of 
die affected lindi became almost per feci *and were well 
associated with movements of the other limits. Molt 
(10) and Turner (20) are agreed that, after two 
months, return of movements is almost complete in 
monkeys with hemisecii«»n of the cord. Mott indicated 
that bilaterally associated movements were first to re- 
turn ami that only some time later would the animal 
be able to perform unilateral movements on the side of 
die lesion. lie found that the higher tlu: lesion was 
above the limb the tjuicker the return of motor func- 
tion. Schafer (17) maintained that all movements 
except purely voluntary ones are restored in the limb 
on the side of the lesion hut lie did not deline voluntary 
movements. Turner found no return of motor func- 
tion in the hind limbs of the monkey after double 
hemiseclion of the cord in which the lesions were sep- 
arated by three segments, but Osawa (12) and Hor- 
ghcrini (1) found restoration of motility in the bind 
legs of the dog after similar lesions with a separation 
of six or seven segments. 

Restoration or restitution of function seems to be 
rather common after other types of section in the spinal 
cord. Sherrington (IS) reported almost complete 
division of rite posterior columns of the cord in the 
lower thoracic region of the monkey which was fol- 
lowed, after ten days, by no definite abnormality of 
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movement or sensation. Schafer (17), working with 
the eat and the monkey, made section of the dorsal 
cerebellar tract on one or both sides, section of the ven- 
tral cerebellar tract un one or both sides, and section 
of both dorsal and ventral cerebellar tracts on one side. 
Lesions of these tracts either together or singly pro- 
duced no obvious symptoms. Sensation and motion 
seemed unimpaired and the pupil was unaffected. No 
obvious symptoms were noticeable even when some of 
the pyramidal fibers were included. Rothmann (16) 
was able to demonstrate the formation of motor habits 
in the monkey in the absence of any possible influence 
from the pyramidal tracts even when the rubro-spinal 
tract on the side of the hand to be used had been 
divided. I.ashlcy and Ball (7) gave clear evidence 
that the maze performance of the rat does not depend 
on the integrity of any specific tracts in the spinal cord 
of the rat. 

The evidence seems to indicate a more or less com- 
plete recovery or restitution of motor functions in ani- 
mals subjected to lesion of the spinal cord. In the 
cases where animals have been observed over some time 
following the operation this seems to be undisputed 
except in the case of Fcrrier’s observations on hemi- 
scctions in monkeys and Turner’s work on double 
hemisection in the monkey, All workers here cited, 
with the exception of Weiss and Ferrier, are agreed 
that there is return of sensory function on the side oppo- 
site the lesion. I-Jerc again it seems to be a matter of 
time after the operation before the sensory functions 
of the coni arc partly or fully restored. In the cases 
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where two lesions have been made there seems to he ; 
relation between the nuniher of intaet segments sepurat 
ing the sections ami the return of function in the mem 
hers affected. 



II 


PURPOSE OF THE STUDY 

It was the plan of this study to obtain some evidence 
relative to the problems of spinal conduction and re- 
covery from effects of lesions in the spinal cord. With 
respect to normal conduction it was hoped that some 
evidence might be obtained on the role of long tracts 
and of arcuate fibers in sensory and motor organization, 
oil llie degree of specificity of tracts, and as to how 
much of coordinated behavior is spinal and how much 
is controlled by higher centers. 

With reference to the character of recovery, ques- 
tions have been raised as to whether recoverable symp- 
toms arc evidence of diaschisis or of destruction of 
normally functional paths. There are also the ques- 
tions, whether the recovery is spontaneous or the re- 
sult of a process of re-education, and, if the latter, in 
what manner re-education occurs. Is it a matter of 
vicarious acquisition of functions by tracts not normally 
involved or by more efficient utilization of residual 
functions? 

Evidence was sought as to the limits of recovery. 
Here we have the questions of rate of recovery with 
and without exercise, the limits of accuracy of control, 
and the limits of complexity of coordination that are 
possible, 

Lastly, it was hoped that some information might 
he obtained as to the mechanisms of recovery. Here 
we have to deal with the questions of capacity of rc- 
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covcry in isolated segments nf the cord, distance *tf 
separation in ease's of double block, anri various dy- 
namic factors that may lie influential in recovery. 



Ill 


ANATOMY OF THE RAT’S CORD 

The conduction paths of the spinal cord of the rat 
have not been completely described, but Lashley and 
Ball (7) have summarized the previous descriptions of 
tracts in the rat cord and have been able to add further 
details from their work. Their cases involved the in- 
terruption of all the tracts in the cervical cord in one 
or another animal and these tracts were traced in so far 
as they were revealed by the Marchi technique. Fig- 
ure 1, which is a composite from figures in Plates 1 



FIGURE I 

Cross-Section ok the Cervical. Cord of this Rat, Showing 
Location of tiiic Principal Tracts 
fasciculus uracilis c-.f. — rubrn-spinal 

s.c.- Schultz's comma tl.s.r.— dorsal spino-ccrcbcllar 

(avciadvw cuiwauis vj.r.— ventral spino-ccrcbcllar 

r-j.— “Ccrebru-spinal 
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and 2 of the I.ashley and Hall study, shows the posi- 
tions of i rails in the cervical cord of the rat su far as 
evidence at hand permits uf their exact location. 

Descending tracts figured are the curiicn-spinal, the 
rubro-spinal, and Schultz. ‘s comma tract. 1 lie coiiicn- 
spinal tract occupies a median ventral position in the 
dorsal funiculus. The rubro-spinal tract is shown to he 
vcntro-lateral to the dorsal horns. Schulu’s comma 
tract is found between the fasciculus gracilis and the 
fasciculus cuneatus on each side. 

Ascending tracts include the fasciculi gracilis and 
cuneatus of the dorsal funiculus, the fasciculus spiun- 
eercbelhiris dorsalis in the more dorsal part of the lat- 
eral funiculus, and the fasciculus spinn-cerchellans 
vcntralis toward the ventral side of the lateral funic- 
ulus. No other ascending tracts are evident in enough 
detail in Marchi preparations to permit of descrip- 
tion. It is probable that there are no long ascending 
or descending paths in the ventral funiculus of the 
rat. 

Descend ini' tracts other than those noted for the rat 
have been rather definitely located in the human coni. 
Villiger (21) describes lecto-spinal and vestibulo- 
spinal tracts, some of the fibers of which descend in the 
ventral funiculus and others in the lateral funiculus, 
lie also describes a thalamu-spinal bundle in the lat- 
eral funiculus just medial to the ventral spino-cerebel- 
lar tract. Such tracts probably exist in the rat cord 
but staining methods have not been successful in their 
delineation. 

Villiger describes no long ascending tracts in the 
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ventral funiculus of man. He indicates that there are 
in the lateral column spino-olivary, spino-thalamic, 
and spino-tectal connections. Lashley suggests, with- 
out conclusive evidence, the origin in the rat of spino- 
tectal libers in the ventral funiculus, It seems prob- 
able that in the rat cord there are ascending fibers 
similar to those in man, but degeneration studies have 
not succeeded in demonstrating their exact location. 

The arrangement of tracts in the cord of the rat is, 
with the exception of the cortico-spinal tract, similar 
to that obtaining in man, so far as is known. The evi- 
dence for variation in position of the cortico-spinal 
tract in different species has been summarized by Lin- 
owiecki (8). The work of Ranson (14, IS) and 
others has established the fact of complete decussation 
of the cortico-spinal fibers to occupy a median ventral 
position in the dorsal funiculus of the cord, There 
are no lateral or ventral pyramidal fibers in the rat 
cord, The rubro-spinal fibers probably cross in the 
midbrain as they do in man. The spino-thalamic tract 
is a crossed tract in the cord ; others, so far as is known, 
ascend on the same side of the cord. 



IV 


TKniXIUtT.S 

Ol'l-U.Vll'tN 

Operations were performed on adult v a 1> in tin* m - 
vical region, involving, in one animal m another, homi- 
sec lion, double linn isat ion or section of (hr dorsal pen- 
lion of (lie cord. In one case a complete transection of 
the cord was made at dir level of (lie seventh thoracic 
root. Under ether anaesthesia and with aseptic pie- 
cautions a slit about IS millimeters long was made in 
the skin of the back of the neck and the muscle divided 
in the midlinc so as to expose the second cervical neural 
arch. After removal of this arch with bone forceps, an 
incision was made in the dura and then, by means of an 
iridectomy knife, one-half of the curd was severed from 
the midline to either right or left side. After injury to 
the curd (he muscles and skin were united above the 
cord by interrupted sutures and the wound was dressed 
with cotton and parlodian. The cases pul through two 
operations were subjected to similar procedure iu the 
second one, except that the cord was exposed and sec- 
tioned farther caudad. 'File lime (hat elapsed between 
first and second operations in the seven eases of double 
section reported in the results varied from IV to 37 
days. 

Great difficulty was experienced in netting animals 
to survive a second operation and in many of the cases 
they did not survive the first operation. An attempt 
was made to have lUe two lesions as far forward in the 
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cord as possible in order to be in front of the innerva- 
tion of the front limb on either side. Goering (5) has 
shown that the nerve supply of the brachial plexus of 
the rat begins with the fifth cervical root, and so it was 
usually attempted to make the more caudad lesion at 
that level or forward of it. 

Porter's (13) work showed that in the dog and the 
rabbit the respiratory impulses pass down the lateral 
funiculi of the cord to reach the phrenic nuclei at the 
fourth cervical level. This suggests that the high mor- 
tality among cases subjected to double lesion may have 
been due to interference with or blockage of respira- 
tory impulses. The work of Lashley and Ball (7) 
does not support this conclusion, since they succeeded 
in making complete section of both lateral columns at 
the second cervical level. 

I-I ISTOI.OGICAL TECHNIQUE 

The Marchi staining technique to show degeneration 
could not be used because of the long time interval be- 
tween operation and necropsy, consequently a general 
fiber slain was used. Horizontal serial sections of each 
cord specimen were prepared and stained by Morgan’s 
(9) iron-hematoxylin method for fiber. 

Reconstruction 

This included measurement of each section with 
identification of major tracts and plotting of the lesion 
on cross-sectional diagrams made from camera-lucida 
drawings of cross-sections in the cervical cord. 
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Ti-;sts a\i> Mionimts «n ! Sjuiyink; Fuiayuih 

1. yV.t/,1 of senxitivitY were used a i various times 
after operation. They included such things as pinch- 
ing, pricking, and furadic Mimul.nion of the: skin, pn 11- 
ing hairs, attaching a flip to the skin nf the think nr 
font. It was di Hindi in make any adequate test of 
tactile sensitivity. Inn evidences nf it were nhtained at 
times when, after a series nf faradie stimuli, the ani- 
mal would squeal to touch alone nr to stroking of the 
hair. 

2. Observations were made on molar r antral in 
standing, walking, running, climbing, digging, etc. 

3 . lltad-limh r.tionfitutrions were noted where such 
evidence could lie oluained and they were tested by 
using adhesive tape over the vibrissae mi one or both 
sides to stimulate use of fore or hind limbs. 

4. Motor Ic/tnn'ntf was tested bv the use of an ele- 
vated runway \ l /j inches wide and about 1 meter long, 
by the use nf a simple T-ma/.e ( Figure 2) , by the latch- 
box (Figure 3), and the digging-box. 

The elevated runway gave an opportunity m observe 
the ability of the animal In orient itself and to maiti- 



I'UiUui: 2 
SiMft.M T-M.i/i: 


COORDINATING MECHANISMS OF THE SPINAL CORD 501 



tain its balance under conditions where the normal 
animal very readily does both. The simple maze af- 
forded evidence of the ability of the animal to form 
motor habits requiring integration of a series of acts. 
The latch -box was used to obtain evidence of ability 
to manipulate devices with the hand and served there- 
fore as a test of finer movements. A removable parti- 
tion between starting compartment and food compart- 
ment in the latch-box allowed the substitution of latch- 
mcchanisms in different positions when the animal had 
learned one. They were first tried on a problem re- 
quiring manipulation of a lever placed at the left side 
of the door and at a distance of about 3 inches from 
the floor. Next, a similar lever was used on the oppo- 
site side of the door. Finally, to test the animal’s abil- 
ity to get up on its hind legs and reach up for manipu- 
lation, the lever was placed about 8 inches above the 
floor. 

On the latch-box the animals were given about five 
minutes to explore and to feed in the apparatus for 
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three Jays preceding the regular runs. They were 
given live trials per Jay until their lime records showed 
iin further improvement. With the nia^e they were 
given three days feeding in the foud-lmv and then five 
trials daily until they reached a eriterion of ten error- 
less runs on two days. 

Coin ii\\ i, .S i imi i.ai idN' 

The motor cortex was explored in most nf the eases 
by means of hipular stimulation. 'J’liis was done to 
obtain e vide nee of lituh movements; however, since 
limit mnvemcius are sometimes dillicuU or impossible 
to elicit in the normal animal, the results may not he 
very significant. 

(/n\TU< ihs 

A group of normal animals was used on the various 
pieces of apparatus for purposes of control. 



PROTOCOLS 


( asks of Double Section in the Cervical Region 

Animals used for operation were all mature, one 
hundred days of age or more at the time of the first op- 
eration. 

No, l. Female Albino 

Lesions. Figure 4A shows the maximum extent 
of the lesion on the right at the level of the second cer- 
vical root. This lesion interrupted all of the right side 
of the cord with the exception of part of the dorsal and 
ventral funiculi. Only a small part at the right side 
of the cortico-spinal tract has been injured. Tracts 
completely interrupted are the fasciculus cuneatus, the 
dorsal and ventral cerebellar tracts, and the rubro- 
spinal tract. The second lesion (Figure 4B), at the 
level of the fourth cervical root on the left side, has 
crossed the midline, and, slanting toward the left, has 
interrupted all of the left half of the cord with the ex- 
ception of a small part of the lateral funiculus. Ac 
this level the tracts of the dorsal funiculus have been 
completely severed on both sides with the exception 
of a small portion of the right fasciculus cuneatus. 
All known long tracts on the left side of the cord have 
been severed except the ventral spi no-cerebellar tract. 

Sensitivity. Tests after the second operation 
gave no evidence of pain sensitivity up to the ninth 
day after the second operation. More than 30 days 
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after the second operation the animal amputated a 
forefoot and seemed to suffer no pain from the wound. 
Site had to be killed herausc of infection in the wound 
a few days later so that tests were not completed in 
her case. 

Motor coordination. She was (piitc capable of 
standing, walking, running, and climbing within 20 
days after the second operation. She was tried hut 
once on the elevated path and she could not cling to it 
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at that time. This was on the eighth day after the sec- 
ond operation. 

Head-limb coordinations. Two days after the sec- 
ond operation, when the left forepaw was brought up 
to the ear in what appeared to be a face-washing move- 
ment, the left hind foot moved synchronously with it. 
On the eighth day after the second operation she was 
able to use the left hand in face washing but the right 
was ineffective in this act. 

Motor learning. She was tried only on the latch- 
box. On the fourth day her average time for the per- 
formance was 3 seconds which approximates the speed 
of the normal animal. She showed a ready transfer to 
the latch on the opposite side of the door. 

For this animal, with no long tract intact except 
the ventral spino-ccrebellar tract on the left side, the 
only impairment which remained very prominent was 
the evident analgesia and motor impairment of the right 
forepaw. 

No. 2. Female Albino 

Lesions. The lesion on the left at the second cer- 
vical level included the whole dorsal funiculus on both 
sides of the midline and interrupted all of the left side 
of the cord with the exception of the ventral funiculus 
(Figure $A). All ascending tracts of the dorsal funi- 
culus have been cut at this level as well as the whole 
descending cortico-spinal tract. The rubro-spinal 
tract, the dorsal and ventral spino-cerebellar tracts on 
the left have all been completely interrupted. 

The lesion on the right at the fifth cervical root inter- 
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by the animal's walk on the elevated pathway and by 
the fact that she frequently stepped on the dorsum of 
the right foot in walking on a smooth surface. 

Motor control. Locomotion on flat surfaces be- 
came almost perfect after some time, although there 
was always much difficulty apparent in the walk on 
the elevated pathway, She was able to bring the left 
hand up to the latch in manipulating the latch-box, 
but very seldom made use of the hand in opening the 
mechanism. She used the forepaws in digging, never 
accompanying this by movements of the hind legs to 
scratch away accumulated shavings. 

Head-limb coordinations. When the vibrissae 
were taped, she was able to remove the tape from the 
right side hy the use of the right forepaw; only inef- 
fectual movements with the lefL forepaw occurred in 
such instances. 1 once noted scratching of the nose 
and car on the left side by the left hind foot. The right 
hind foot was freely used for scratching. 

Learning. On the elevated pathway this animal 
was tried for one week, several trials a day, before she 
succeeded in walking the entire length of the path, a 
distance of one meter, without falling to the net below. 
Her progress was always slow and much difficulty was 
evident in balancing, for her chin was pressed down 
hard on the walk and the right forepaw was thrust 
over the right side of the pole with the fingers widely 
fanned out. She reached the criterion on the maze but 
trial and error records were considerably poorer than 
those of any normal animal. She learned the latch-box 
manipulation in any of the positions used in this prob- 
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1cm, anti reilvi i*eil her linn 1 »>f performance to approxi- 
mately that of a normal animal. 

Corliral stimulation. No limb movements were 
obtained to stimulation of die left motor cortex. A 
very slight adduction r 'f the left fnrepaw was obtained 
in strong stimulation of the right motor cortex. 

In ibis case, with all known long trai ts severed ex- 
cept the spinocerebellar tracts on the right side of the 
cord, there was little evidence of impairment except 
for sonic of the finer movements of the left forepaw. 
There was dear evidence of conduction past the block 
in tlu* curd. Complexity of integration seemed to ap- 
proach that of the. normal animal since she was aide 
to learn although she look longer to reach ihe criteria 
of learning than did normal animals. 

No. 3. Female /II hi no 

Lesions. On the light side al the second cervical 
level the whole right half of the coril was severed with 
the exception of the most vcntro-latcral portion of the 
right lateral funiculus (Figure 6 A ) . The lesion on 
the left (Figure 611) side at the level of the fourth cer- 
vical mot included the right fasciculus gracilis and 
cut all the leftside of the cord except the ventral funic- 
ulus. Long tracts completely severed in this cord were 
the fasciculi gracilis and cuneaius, the cnrtico-spinal, 
the dorsal cerebellar on the right, and both rubro- 
spinal tracts. Tracts remaining were the left ventral 
spiim-cerebellar tract and parts of (he left dorsal spino- 
cerebellar tract, together with a portion only of die 
right ventral spiim-cerebellar tract. 
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Sensitivity. Tests at various times did not show 
any marked degree of impairment in pain sensitivity. 
She responded to pinching, pricking the skin, electrical 
stimulation, and pulling hairs, much the same as does 
a normal animal. She squealed to all these stimuli and 
reacted to the position of the stimulus. There was 
doubtful evidence of tactile sensitivity since there was 
not much squealing to contact on any part of the body 



i.»,M ill l'M< JIKI'HtV •ililKrw.j' OIIS 


*10 


after electrical stimulation. The most evident prrinn- 
nent impairment was in propruu cptive 'ni'-itivity. 

Mnt'tr i untrnL After tin: fust opeiarion the ani- 
mal moved fur siime days chielly hy twisting to the left 
side, She fell to [he left Aile (mpienilv ami had dillt- 
culty in righting InrsHf. Thru- was :i >ln\v improve- 
ment in locomotion up m the lime of the second oper- 
ation. Two days after the second operation she again 
showed die tvvi.M to (lie left side in lm nmol ion, and the 
right limits were less perfectly ronirolled than (he 
left. She sidled to the left wiili (lie liody highly 
arched, fretpieinly fulling to the left side. I Irr progress 
along the elevated pathway was slow and. as she went, 
the right furepaw was itver llie edge, making contact 
with the side of the pole at each step that she look. 
Dillicvillies that did not appear in her walk <m a Hat 
surface showed very plainly on die elevated pathway. 
The limbs were moved in the sinie order as those of 
the normal animal hut the control of the limits was 
far from normal at any time, I Jer head was kept down 
close to the right, side of the pole as she walked «*n it. 
In the latdi-lnix she used die left hand exclusively, 
no matter in what position the lever was placed. The 
left forepaw was much more effectively used in dig- 
ging than was the right. Both hands were used, hut 
the right moved stiflly, while she often used her mouth 
to help remove shavings from the doorway. 

Head -limb roordlnutions. Face cleaning with the 
left hand occurred four days after the second opera- 
tion. She was aide to remove adhesive tape from the 
left vihrissae hy the use of the left forepaw; the right 
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made only ineffectual movements when the right vi- 
hrissac were taped. In the latter case the right hand 
was thrust forward but did not reach the face, Al- 
though there was scratching of the neck region by the 
left hind foot, I never observed scratching in the head 
region by the right hind foot. 

Motor learning. It took her some days to learn 
to walk the elevated pathway. The greatest difficulty 
was in control of the hind legs, which were allowed 
to hang over the edges of the walk when the animal 
was placed on the runway, and frequently slipped over 
the sides as she attempted to move forward. Although 
in her lirst attempts she often fell to the net below, she 
finally mastered the task and walked the whole dis- 
tance without falling. On the latch-box she was slow 
to react, never reducing her average time to equal that 
of a normal animal. She reached the criterion of 
learning in the maze, with trial and error records much 
poorer than those of the poorest normal record. 

Cortical stimulation. The only movement in re- 
sponse to stimulation of the motor cortex was adduc- 
tion of the left forcpaw. 

This case, with all long tracts interrupted except the 
ventral spino-ccrcbcllar on the left side, showed little 
sensory impairment except for proprioception, Stim- 
uli in the head region passed the block in the cord and 
aroused movements of all limbs except the right hind 
limb. I had no evidence of the use of the latter mem- 
ber in response to head stimulations. She was gener- 
ally slower than a normal animal but she succeeded in 
learning all the problems presented to her. 
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No. L IlooM Mole 

Lesions. The lesion at the right at the first cer- 
vical level was not a complete heniisection. It inter- 
rupted only the dorsal funiculus on the right side and 
all of the gray matter (Figure 7A). The lesion on 
the left side four segments farther camlad (Figure 7H) 
was a complete hcmiscclion, In this animal the only 
long tracts left intact were those of the right lateral 
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funiculus; the right rubro-spinal, the dorsal and ven- 
tral spino-cerebellar tracts. 

Sensitivity, When tested at different times by 
means of pulling hairs, pinching the skin with forceps 
or clips, or with electrical stimulation of the skin, he 
seemed equally sensitive on either side of the body. In 
some instances it did seem that he was more sensitive 
on the left side than on the right side, judging by the 
strength of stimuli that was required to elicit squeal- 
ing, but this behavior was too variable to warrant any 
definite conclusion. Cleaning activity on both sides 
of the hotly was frequently noted in this animal even 
though there was a complete interruption of the left 
side of the cord. 

Motor control. After the first operation there was 
much turning to the left side up to the end of the sec- 
ond week when the walk had very much improved, 
although it was slow and the back was highly arched. 
After the second operation there was little locomotion 
for some days and the animal crawled about chiefly 
by the use of the right forepaw. The full use of the left 
forepaw in walking never was recovered although the 
animal was kept under observation for a year after the 
second operation. In the latch-box he adhered strictly 
to the use of the right hand, no matter in what posi- 
tion the lever was placed. When feeding on pellets, 
he always grasped them with the right hand, using the 
left list to brace against the food. In the digging tests 
lie used both hands, although the left one was not very 
effective in the act. He, too, used the mouth to assist 
in removing shavings from the doorway. 
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Head-limb coordinations. Kffeclive face washing 
was done will) the right fore paw ami it was \isvil for 
the removal of adhesive tape from the right vihrissae. 
The left forepaw was brought up in ihe fare-washing 
gesture, hut it never made contact with any parts above 
the mouth, so that he was not svu'.ccssful in removing 
adhesive tape from the left vihrissae with this hand. 
The hind leu on the right was <|uite freely used for 
seratching-rcactions to the head region; the hind leg 
on the left was rarely used for such reactions although 
I noted on several occasions scratching of the left ear 
by the left hind foot. This movement was noted once 
when adhesive tape had been placed over the left vi- 
hrissae. 

Malar Icarnituj. He could not walk the elevated 
pathway when lirsi tried on it, six months alter the sec- 
ond operation, h was only after many falls from it 
that he learned to keep all feet placed on top, and (lien 
the left forepaw was always closed in a list as he pro- 
gressed. lie reached the criterion on flu* maze hut lii.s 
trial anil error records were poorer than those of any 
normal animal. With practice on the lateli-hox he 
learned to operate the mechanism in about the same 
time as a normal animal and had no trouble in trans- 
ferring from one lever position to another. 

Cortical stimulation. Stimulation of the frontal 
areas of the cortex produced movements of the forelegs 
only. The left foreleg showed adduction in response 
to stimulation of the right cortex and the right for cleg 
adduction to stimulation of the left cortex. 

This animal, with complete block of the cord on the 
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left side, and only lateral and ventral tracts on the right 
side intact, showed no particular sensory impairment, 
and motor impairment of the left forepaw for finer 
movements only, There was clear evidence of conduc- 
tion from the head region past the block in the cord. 
He was able to adapt to the elevated pathway and to 
the digging-box, and demonstrated no marked disabil- 
ity in acquisition of latch-box and maze integrations. 

No. 5. Female Albino 

Lesions. The lesions in this case were practically 
the same as for those of the animal just reported , ex- 
cept that they were reversed in position and two seg- 
ments closer together. The lesion on the left, at the 
second cervical level, extended down the midline be- 
yond the level of the ventral median fissure, including 
a part of the left median ventral funiculus. It severed 
the left gracilis and cuneatus and the left half of the 
cortieo-spinal tract and took in all of the gray matter 
oil the left side (Figure 8A). The lesion at the right 
was a practically complete hemisection at the level of 
the fourth cervical root (Figure B). The only intact 
long tracts in this cord were those of the left lateral 
funiculus, namely, the rubro-spinal and the dorsal and 
ventral spino-cerebellar tracts. 

Sensitivity. There was no evident difference in 
this respect between this animal and No. 4 previously 
reported. 

Motor control. After the first operation the left 
forepaw seemed to be much more seriously affected 
than the left hind leg. She frequently stepped on the 
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dorsum of the left forepaw. For a time after (In- sec- 
ond operation she lay on her side with all feet sprawled 
in the air, and, on beginning to walk, she twisted to 
the left side, frequently falling to that side. At this 
time the toes of the right forepaw we re Hexed and both 
legs on that side were thrust far out to the side as she 
walked, About two weeks Inter she had recovered to 
the point of having a son of duek-waddle gait, stagger- 
ing somewhat but not falling frequently. She showed 
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lack of motor control, which might have been due to 
proprioceptive disturbances, when first tried on the ele- 
vatal walk. The latch-box demonstrated quite free 
use of her left hand, which was the hand most used 
in the tests with the digging-box. 

Head-limb coordinations. She evidenced quite 
complete recovery of all members except the right 
forepaw. This was never used for face cleaning after 
the second operation, but was thrust forward in the 
face-cleaning gesture. When the vibrissae were taped 
the hind foot on the right scratched the face and ear re- 
ginn. 

Motor learning. Tried on the elevated pathway 
about live months after the second operation, she did 
not show much disturbance of locomotion. All feet 
were kept upon the walk except the right forepaw 
which slid along the right edge of the path as she pro- 
gressed. Her nose was always kept near the right edge 
of the pole, a posture which was an evident factor in 
balancing. She was very slow in the maze and did 
not reach the criterion in any case. She was given 100 
trials on one side, more than the number required by 
any other operated case to reach the criterion, and 151 
trials on the other side, which was half as many again 
as any other operated case required to reach the cri- 
terion. 'Ibis was the more surprising in that, after 
the failure on this problem, she showed very clear evi- 
dence of retention of an 8-cut-dc-sac maze which had 
been learned live months earlier after the first opera- 
tion. Her record on the retention prohlem indicated 
a saving of 62% over the original trial record and 
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about of flit' original error record. Slie was slow 
on the latch- box, although she did learn to operate the 
mechanism in all different positions. Her time was 
considerably longer than that of ativ other operated 
case. 

Why this animal, with not much more severe im- 
pairment of the cortl lit, tn that described for No. 4, 
bad so much dillictihy with the learning problems is 
a ijuestion that is not at all clear, H might be attri- 
buted to the fact that ihc lesions in this case were sepa- 
rated by only one segment of cord and therefore would 
give, less opportunity for restoration by means of arcu- 
ate channels. This animal seemed always to be in pom- 
physical condition, no mutter how well she was fed 
and cared for. There was evidence of conduction past 
the block on the right side of the cord. Her greatest 
difficulty seemed t* * he in the acquisition of new adap- 
tations such as those which the maze problem and the 
latch -hi ix offered. 

No. 0. /•‘riHu/r .‘Hhino (used as a normal control 
on the maze and latch-box previous to operation) 

I.esious. The lesion on the left side at the second 
cervical level was a complete hcniiseciion ( Figure 
9A). The lesion on the. right side at the level of the 
fifth cervical root ( Figure ‘Ml) interrupted the fasci- 
culus gracilis on both sides of the midline, the right 
fasciculus euneatus, the right half of tlu: eortico-spinal 
tract, all of the gray matter on the tight, and the dorsal 
portion of the right lateral funiculus. The only long 
tracts remaining intact in this cord were the dorsal and 
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ventral spino-cerebellar tracts on the right side. The 
ventral funiculus on the right had been left almost in- 
tact. 

Sensitivity. Three months after the second oper- 
ation she reacted to all types of stimulation on the skin 
as a normal animal docs. Following a series of rather 
strong farad ic stimuli, she would squeal to touching 
with a pencil point, stroking the hair gently, or to 
mere contact with the hand. 
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Motor ct>'iri{nni(i'in, Since ill'll other annuals 
had nut linen tried un ilu- elevated pathway until some 
lime after the second operation, l was most interested 
lu see whether they could adapt lu this situation soon 
after operation. Kigfit days after her second operation 
this animal w;o aide to go the distance of one meter 
without falling lu the net. With the hind legs astride 
the pole, she citing like a sailor on a rope, using the 
rij^ht hind lout, which sometimes made contact with 
the side of the pole, to propel her body. Her behavior 
gradually improved for a month or more following 
this time until she was aide to keep Iter feet on the pole 
most of the, time. The right forepaw was readily used 
for digging while the left was not very effectually used, 
lu the latch-hox the left hand was sometimes brought 
up to inueh the. under side of the lever although she 
always manipulated the lever with the right hand. 

Ilvitil- limit roonlinutions. I noted scratching of 
the right ear with the right hind foot. No such activ- 
ity on the part of the left hind foot was ever noted. In 
face washing, although the left hand was tupped and 
moved cuordinalely with the right, it never made con- 
tact with the mouth. Adhesive tape over the left vi- 
hrissac was never removed. The right forepaw was 
readily used in removing adhesive tape from the right 
vibrissae. 

Motor h'urniiifi. Retention tests on the latch-hox 
with the lever in the low position in which it had been 
learned hefnre the operation showed practically no 
loss in average time of performance. Tried later on 
the latch-hox with the lever in the high position, she 
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readily learned to manipulate it and always used the 
ri^ht hand in doing so. Her behavior on the elevated 
pathway has already been described. 

This animal, with no long tracts intact except the 
spino-ccrcbcliar tracts of the right side, demonstrated 
a rather complete recovery of gross motor functions 
such as those involved in locomotion, climbing, and 
maintenance of equilibrium on floor or elevated wallc. 
There was no sign of permanent impairment in cutane- 
ous sensitivity. There were some signs of persistent 
proprioceptive deficiency. Manipulation of the latch- 
box mechanisms and the ability to dig through an ob- 
struction were not impaired by the destruction of a 
large cross-scctional area of the cord, There was evi- 
dence of retention of the latch-box habit which had 
been learned before operation. 

No, 7. Female Albino (used as a normal control 
before operation) 

fusions. The lesion on the left side at the second 
cervical level had crossed the midiine interrupting the 
fasciculus gracilis on the right side. All of the left half 
of the cord had been severed except a very small por- 
tion of the most medial left fasciculus gracilis and cor- 
tico-spinal tracts together with the most medial por- 
tion of the median ventral funiculus (Figure 10A). 
The lesion at the right side in the region of the fifth 
cervical root (Figure 10B) interrupted the whole 
right half of the cord with the exception of the fibers 
of the vcntro-latcral funiculus. It is possible that the 
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for No. 6, that is, it was ineffective in face washing 
and cou/d not be used to remove adhesive tape from 
the left vibrissae. 

Cortical stimulation. Stimulation of the ieft cor- 
tex produced adduction of the right forepaw and dor- 
siflexion at the wrist. Stimulation of the right cortex 
was followed by adduction of the left forepaw and 
dorsiflexion at the wrist, and, at one time, the foot was 
very definitely thrust forward. No movements of the 
hind legs were elicited. 

Casks ok Dorsal Section in the Cervical Region 

No. cV. Hooded Female 

fusion. The lesion, which was at the level of the 
second cervical root, interrupted most of the dorsal 
half of the cord. All tracts of the dorsal funiculus were 
cut, together with both dorsal horns of gray matter. 
There was partial interruption of both rubro-spinal 
tracts (Figure 11). 

Sensitivity, There was evidence of propriocep- 
tive deficiency at first, but this was not permanent. 

Motor control. On the first day after the opera- 
tion the hind legs were spread out from the body at 
an angle of about 90° and moved in a wide arc as the 
body was propelled on the table. The hind part of 
the body was lifted a iittfe. The toes of the forepaws 
were clasped into fists and the animal sometimes stepped 
on the dorsum of a fore paw. The hind legs sprawled 
over the edges of the elevated pathway and were not 
drawn up. She showed gradual improvement in her 
walk on a table and on the elevated pathway during the 
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following days. For vmu: days the hind feet si i p)u:^\ 
luck when she was walking mi a smooth surface amt 
«uk‘ nr llit: other was dragged imw ami llu*n, The fore- 
paws were dragged as she swung her body from side 
[it side during the first few ilays. She sometimes 
stepped nn the dorsum of the forepaws hut most fre- 
quently the toes were spread as the foot was placed 
She gradually obtained heller control of all feel and 
they were brought in closer to ihe body line in walking. 
•She used either band or both in manipulating the lever 
in the high position in the Inieh-hu.v. She used both 
hands in digging through shavings to food and seemed 
to use them equally well. 

Head-limb coordinations. She used her hands in 
clumsy fashion to wash her face shortly after the opera- 
tion, Within ten days after the operation she readily 
removed adhesive tape from the vibrissae on either side 
by the use of the hand on the Same side. I frequently 
observed scratching of head and nose by the hind leg 
on cither side. 
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Molar learning. On the elevated pathway four 
days after operation, she managed to move a short dis- 
tance along it but the movements looked more like 
swimming than like walking. All feet were astride 
the pole anti their movement made sufficient contact 
with the pole to cause some progression. Her first trip 
from end to end of the pole was made in this fashion 
a few days later. Fifteen days after operation she 
walked the whole length of the pole without showing 
much disability. There was some tendency to allow 
a foot to hang over the side of the pole, particularly 
when at rest, even up to the time of autopsy. She 
learned to manipulate the latch-box without difficulty. 
She was not tried on the maze. 

Cortical stimulation. Clear movements of the 
right forepaw and the right hind foot were obtained in 
response to stimulation of the left motor cortex. Move- 
ments of the left hind limb followed stimulation of the 
right motor cortex but no clear movements of the left 
forepaw were obtained. 

This animal, with the dorsal funiculus completely 
severed and some injury to the rubro-spinal tracts of 
both sides, showed little evidence of permanent im- 
pairment so far as the tests used permit of a conclu- 
sion. At the end of an observation period of one and 
one-half months her behavior was in every respect very 
much like that of a normal animal. 

No. 0. Hooded Female 

Lesion- The lesion at the second cervical level 
interrupted both dorsal horns of gray matter, all of 
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the dorsal funiculus, and ;t portion of tin* left lateral 
funiculus. Tracts cut were the fasciculi gracilis and 
cuncatus uf built sides, the cor ticu-spina I tract, and a 
pail of the ruhro-spinal tract nn the left side (1‘itpire 
12 ), 

Sensitivity. Nn apparent differences run Id be 
discovered between ibis animal and No. H in th is re- 
spect. 

Motor control. Jn general, motor runtul was 
mueli the same as that reported for No. S, except that 
it was restored to a semblance of normal behavior at 
an earlier date than. for the above animal. Her bind 
lefts were not sprawled out from the body so widely 
as were those of No. H. On the fourth day after the 
operation her walk on a table was very mueli like that 
of a normal animal. Within 20 days following the 
operation the only tests that seemed to distinguish her 
from a normal animal were those on the elevated path- 
way and on climbing or clinginj' to a vertical pole. 
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Control of the hind legs on the elevated pathway 
seemed to be poor for some time. Otherwise her be- 
havior seemed to be that of a normal animal. 

Head-limb coordinations. From the fifth day 
after the operation face washing was normal and other 
reactions to stimuli in the head region were normal. 

Motor learning. She readily learned to walk the 
elevated pathway, going the whole distance five days 
after operation, Control of the hind limbs returned 
to the point where she was able to walk the path about 
as well as a normal. She used both front and hind 
feel in digging though the shavings to food. The 
latch- box' gave her no difficulty since she quickly 
learned to operate the lever in any position used. Pre- 
ference for the right hand was indicated. 

Cortical stimulation. Good clear movements of 
the forelegs were obtained in response to stimulation 
of the motor areas, the left foreleg showing adduction 
to stimulation of the right cortex and the right foreleg 
adduction in response to stimulation of the left cortex. 

This case, with complete section of the long paths of 
the dorsal funiculus and injury to the left rubro-spinal 
tract, showed a marked recovery from injury in a very 
short time, 

Cask, ok Complete Transverse Section of the Cord 
No. 10. Female Albino 

Lesions. Histological examination showed com- 
plete transection of the cord at the level of the seventh 
thoracic. 

Sensitivity. There was no evidence at any time 



CINHIC l'!iYl'IIM|i»<*V Me iNII'.P AVII*i 




after the operation that this animal was sensitive; to 
stimulation on (lie rear pari of the body or the hind 
legs. l ; ar:ul it: stimulation and break shocks were vio-d 
in varying strength, pinc hing, pricking the skin, and 
pulling hairs. In response to none of these stimuli was 
there any squealing. When suspended by means n< a 
belt passed about the hotly, and subjected to stimula- 
tion which would cause squealing in a normal animal 
or in an animal with two sections at different levels of 
the coni, she would go right on with faee washing and 
give no evidence of emotional disturbance. There 
was never any cleaning of the rear parts of the body. 

Reflexes. Relieves of the hind limbs were de 
pressed for a short time only after the operation, and 
then fully recovered. A half hour after the operation 
there were good rcllcx movement-: of the hind limb-. 
Tf the animal was suspended, stimulation of one leg 
would cause flexion in that memlu-r and extension in 
(lie opposite one. Pinching (lie tail earned a sort of 
mass rcllcx of the whole rear portion of the body. 
Scratch reflexes of the hind leg would follow stimula- 
tion of the corresponding flunk or side of the abdomen 
at about die nipple, line. In the early period of obser- 
vations defecation and urination did not occur without 
extra stimulation. When the bladder became very 
full it was automatically emptied. Ii could lu- stimu- 
lated to empty its contents by stroking ihe abdomen 
gently or by lapping over the region of the bladder. 
Defecation occurred during the early days after opera 
lion when the animal was suspended for stimulation 
of any kind, and while such stimuli were- being ap- 
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plied. This animal was kept for a little more than six 
months after the operation, during which time inter- 
mittent observations were made on her. Elimination 
of urine and fcccs became automatic some time after 
the operation. Mineral oil was used from time to time 
in order to prevent stasis. 

Genera! behavior and recovery data . The animal 
moved about very readily within a short time after the 
operation, using the front legs to support the fore part 
of the body and to propel the body. All activities of 
the fore part of the body were apparently normal. 
In locomotion, movements of the hind legs occurred 
only when some rough surface over which the body 
passed offered stimulation directly to the abdomen or 
to the legs themselves. Kicking movements of the hind 
legs sometimes occurred if the bladder was distended. 
When the experimenter took the animal and pulled 
her along on a smooth surface there were no stepping 
movements of the hind legs. When hanging by the 
forepaws to a pole she did not move the hind legs in 
any endeavor to climb up onto the pole. She often 
climbed up the side of the cage using the forepaws 
only. There was no evidence of any sensory or motor 
recovery of the hind limbs so far as “voluntary” con- 
trol of movements of the rear part of the body was 
concerned. No evidence was obtained which would 
indicate passage of an impulse around the block in the 
cord. 'This animal was used over a long period of time 
in an attempt to establish conditioned reflex of the left 
him! leg. She gave no evidence of conditioning to the 
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originally indifferent stimulus which was a light con- 
tact on the leg. 

Covlitdl sliniuhtlion. Clear movements of each 
of the forepaws were obtained Imt no movements of 
the hind legs. 
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EXPERIMENTAL RESULTS 

Summary of Protocols in Cases of Double Section 

Long fiber tracts or parts of such tracts that remained 
intact arc indicated for each animal. Any portion of 
the ventral funiculi that remained is also described, 
No. 1 had intact the left ventral and part of the left 
dorsal spino-ccrcbcllar tract with the medium parts 
only of the ventral funiculus. In No. 2 the spino- 
cerebellar tracts on the right, and the left ventral fun- 
iculus, were intact. Marginal portions of the right 
spino-ccrcbcllar tracts, complete left spino-cerebellar 
tracts, and a small part of the left ventral funiculus 
were uninjured in No. 2. No. 4 had intact the whole 
right ventral and lateral funiculi which meant that 
(here was no injury to the right cerebellar tracts or 
the right rubro-spinal tract. Tracts remaining unin- 
jured in No. 5 were the left rubro-spinal and the left 
spinn-ccrcbellar tracts. A part of the left ventral fun- 
iculus also remained in this animal. No. 6 possessed 
only the right ventral funiculus and the right spino- 
cerebellar tracts. Portions not severed in the cord of 
No. 7 were the right spino-cerebellar tracts and a 
small median part of the left ventral funiculus. 

In no case were there any demonstrated long ascend- 
ing (rafts m {act except the spmo-cc/ebclla/, and the} 
were confined to one side only with the exception of 
one case, No. 3, in which the left cerebellar tracts and 
a small portion of the right cerebellar tracts remained. 

[ 531 ] 
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Since there are in man spino olivary. spino-tcctal, ami 
spino-thalamic tracts which ascend in the lateral funic- 
ulus, it is probable that such tracts nr portions rtf them 
were intact on one side in six of the seven cases of 
double cervical section. 

Positions of such descending tracts as the vestibulo- 
spinal, iccto-spinal, ami thalumo-spinal, which have 
been described in man, are not known for the rat. but 
it is probable that they occupy portions of the lateral 
and ventral funiculi. Assuming that such tracts exist 
in the rat ami that they are situated as in the curd of 
man, it is probable that they were functional in some 
of our cases with double section in the cervical region. 
The cortico-spinal and Schultz's comma tracts were 
completely severed in all cases. The rubro spinal tract 
was left intact on one side only in two cases, namely, 
Nos. 4 and 5. 

Behavior <?»</ Recovery Data 

Sensory disturbances. No evidence was obtained 
for permanent sensory disturbances apart from those 
which indicated proprioceptive defect except in the 
case of No, I which was apparently analgesic for the 
period of observation. 

The most certain evidence for tactile sensitivity ob- 
tained in this study came from cases where electrical 
stimuli had been applied to various parts of the skin 
for some time, hollowing a series of electrical stim- 
uli, squealing could be elicited by touching the animal 
on cither side, stroking the hair, or even blowing on 
the hairs at some point. Animals showing this type of 
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response for both sides of the body were Nos. 5 and 6 
of the protocol, as wel i as No. 4 which was used in 
conditioning experiments. No. 4 had a complete left 
hemisection; No. 5 had practically complete hemisec- 
lion of the right side of the cord; and No. 6, a com- 
plete hemiscction of the left side of the cord. This 
would seem to indicate that tactile impulses from both 
sides of the body may pass headward through the in- 
tact portions of one side of the cord. 

Motor control. Coordinations of limbs for stand- 
ing, walking, running, and climbing showed a gradual 
return in all the cases. There was some evidence that 
Nos. 4 and 5, with rubro-spinal tracts of one side in- 
tact in each case, recovered control more readily than 
other cases where such tracts had been completely sev- 
ered. Hind limbs were less impaired for locomotion 
and recovered more quickly than forelimbs. The 
greatest impairment in the use of Lhe forelimb was al- 
ways on the side of the most complete lesion. Gross 
movements were recovered for the forelimb on the side 
of the most complete lesion in all cases, though the ani- 
mals were never successful in using this forelimb for 
movements requiring finer adaptation, such as manipu- 
lation of a lever, grasping pieces of food, removal of 
adhesive tape from the vibrissne of the same side, or 
for effective face washing. 

Comparison of No. 1 with No. 3 furnishes interesting 
evidence on recovery of finer manipulations of the 
hand. No. I suffered a greater lesion of the cord on 
the left side than the maximum lesion of No. 3, which 
was on the right side. No. 3 did not recover the use 
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nf the right hand for liner movements hut was aide to 
use the left hand for lace washing and manipulation 
of (he In tell- box mechanism. Nn. I had a complete 
lesion of all lung tracts mi the light side and it was 
noted that (he left hand, in spite of severe injury on 
that side, recovered sullicientlv fur face-washing 
movements. Lack of recovery of the right hand in Mu, 
^ may have been related to the fact that she could more 
freely use the left lund because of lesser injury mi 
that side, while Xo. I, forced to use the left hand in 
spite nf severe, injury on that side, showed considerable 
recovery of the member. This .suggests that (he degree 
of recovery is, within limits. h-'s dependent upon the 
extent of injury than upon compulsory u»e of the limit. 
Locomotion of a soil occurred in all cases wiihin a 
few days after the, second operation and, so far a* ob- 
servations go, the pattern of locomotion seemed 10 he 
that of the normal animal. No animal of the seven 
cases was ever observed lit si am I on the hind feet in 
the spontaneous fashion frcipienily exhibited by the 
normal animal, Thai they were able to do tliix was 
evidenced hv their ability hi stand on the hind legs in 
order to operate the latch-mechanism in the high posi- 
tion. 

If eat/ -limb coori/intilioiis. Animals with double 
section carried out body-cleaning operations similar m 
those of normal animals. They were aide to react to 
the locus of a stimulus applied to the body minimi in 
the lesions. In all cases the forclimh on the side of 
the most severe or complete lesion was most impaired, 
although in eases of complete hemisminn the fore- 
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limb on the same side could be thrust forward in an 
ineffective face-cleaning gesture if adhesive tape were 
placed over the vibrissae on that side. No. 4, with a 
clean left hcmiscction, was observed to use either the 
left or the right hind foot in scratching the ear or head. 
No. 5, with complete right hemisection of the cord, 
used the right hind foot for scratching the face and 
ear when adhesive tape had been applied to the vi- 
brissac on the right side. She had quite free use of 
the left hind foot. 

Motor learning. Records of normal animals in 
learning the simple T-mazc arc shown in Table 1. The 

TAISLE 1 

Individual Records ok Learning on Simple T-Mazb 
Normal Animals 

Aniiunls I mined to no in food at tlic rinlit side and then to go to food 
at ilir Ml .side of the maze. 
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animals were trained to go to food at the right side 
first, and, upon reaching the criterion, it icy were 
started running to the left side of die same apparatus. 
Table 2 shows the refolds of four animals with double 
section in the cervical cord, for the same maze prob- 
lems, The average normal record is inserted in this 
table for purposes of comparison with the records of 
operated animals. In learning to go to food at the 
right, the operated animals made, from two in sis times 
as many emus as the average normal animal, and in 
learning to go to food at the left side, they again made 
from two to four times the number of errors made hy 
the average normal animal. Of the operated caws 
run on the maze problems, one, No. 5, failed to reach 
the criterion of learning in either case in the number 
of trials given. She was given KM runs to the eight 
side and 151 runs to the left side without showing any 
tendency to cut down her record of about one error 
per day. 

The learning progress on the latch-lmx is shown for 
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normal animals anil for ilouhlr-sn lion cases in Figure 
IS. Curve ISn shows i In* li-arnin^ proj'tv* of operanal 
eases <m (lit: low lalcli-nnvJumMii at llie left Mile of 
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the door while 13a shows their rate of learning for 
the same mechanism on the right side of the door. 
Figures J 3b and } 3 h tell the same story for normal con- 
trols. The records upon which these curves are based 
are given in Tabic 3, which gives for each day the av- 
erage time in seconds of each animal’s performance. 
J hese records seem to indicate that both groups of an- 
imals show about the same relative rate of improve- 
ment in performance but that the operated animals do 
not reach the level of performance of normal animals. 
Operated cases are definitely slower in their reactions 
to the latch mechanism, although some operated cases 
arc able to equal normal records. 

Two cases with double section, Nos. 6 and 7 de- 
scribed in the protocols, were operated after they had 
served as normal controls on the problems. Records of 
their performance on the latch-box made just previous 
to the first operation, when compared with records 
made after the operations, show no impairment of abil- 
ity to operate the mechanism. Records of these cases 
indicate no greater loss of the habit than that shown 
by normal animals over an equal period of time. Cases 
that had learned the latch mechanism after two opera- 
tions evidenced no loss of the habit after periods as 
long as three months after original learning. 

'Fable 4 summarizes the evidence regarding lesions, 
positions of lesions in the cord, maze records, the mini- 
mum time in seconds of the best performance on the 
latch-box, the hand preference for the latch-mechan- 
ism, and the hand used in face washing, for the cases 
with double cervical section of the cord. Records for 
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(ivc casus arc jriven in lliis tabic. These are the first live 
cases described in the protocols. 

Summary oi- lMtornuti.s in (“.asisoi- Diuk.m, Siition 
AND OlMl’U-.Ti: TkANSla noN 

Dorsal Section in the Cervical Rt'tji'ii i. The ca*>rs of 
single dorsal section showed practically no permanent 
symptoms of injury to the cord. There was considera- 
ble motor impairment in the first days with little evi- 
dence of sensory impairment in these cases, except for 
proprioceptive control. At the cm I of a month and-a- 
half period of observation they showed no si^ns of 
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defect and their general behavior and reactions to tests 
were quite comparable to those of normal animals. 

Complete Section in the Thoracic Region. This case, 
No. 10 of the protocols, showed no recovery of co- 
ordinated movements other than those which can be 
carried out under the control of isolated spinal seg- 
ments. There was no evidence for conduction past the 
lesion, nervous or muscular. Hooker and Nicholas 
(6) obtained evidence of conduction past a complete 
break in the cord in newborn rats which had been oper- 
ated in utero. They found no histological evidence for 
regeneration of the nervous elements of the cord. They 
explained the conduction in terms of muscular tensions 
set up which might stimulate proprioceptive fibers 
leading to intact portions of the cord beyond the block. 
No evidence of such transmission of impulses either in 
the cephalad or caudad direction was obtained during 
the six months and more of observation on Lhis animal, 
Histological examination showed the lesion to be com- 
plete at the seventh thoracic level. 

Attempts at Conditioning 

Animals used for this work were a normal rat, No. 
4, with double cervical section of the cord, and No. 10 
with complete transection of the cord. 

The animals were given break-shock stimuli applied 
to the left hind foot and contact stimuli, touch with 
the rubber end of a pencil on the thigh from which 
the hair had been clipped. An indifferent electrode 
was fastened to the back of the animal and the shock 
was administered to the left foot. 
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III tlit: iinrmaf animal, dlili<Mi;;|i te>h were run «*vrr a 
puriwl ill ivvu months there wn> never any evident r nf 
llexiun nf the lej< in re'pnme tn Inutlt alune. Kepeti- 
tinn of shucks caused enintiuivnl cuilnnnit which 
seemed In have a l.n ilil.itilij; Hint f«ii cunt, id ^tiinuli. 
The animal squealed in tn ,1 rather laijje per- 

milage nf tactile M iiiiuli alter break >lmi k** li.nl been 
{riven fur some time. 

In the qh‘ uf the eumpletely tratweded animal there 
was nn apparent eflrct nf the stimulatimi at any time 
except fur re Ilex jerkinj; uf the hint in the dmek. *J his 
animal very frci|iiently uintinued face wadiin;; while 
heiiiK stimulated with sufiiiientlv stmuj! dunks m came 
viulcnL emiiliun.il exeitemenl In the nminal animal. The 
ease with dmihh: sedinn uf the mid Hounded by 
si|uealinj;, In the same Mieiij'ili nf Mimnlati<m as did the 
mirmal and, after sume seven hmnlred tuei:*ht hundred 
enmhined stimuli, lie hejpm tndinvva ratlin definite re- 
sponse tn enniaet nn the Irjr. Their was prickinj' tip 
nf the. ears and a slit;ht turning nf the head m the left 
side, a kind nf air nf expectancy, adumpanird by 
siiuealinj' in respite in abnut ?S' i uf the tactile stimuli 
mi snme days. 



VII 


DISCUSSION 

Afferent and efferent conduction past a double break 
in the cervical cord of the rat has been demonstrated in 
cases with complete section of one-half of the cord and 
interruption of all but the ventral and ventro-lateral 
funiculi of the other side. The afferent impulses so 
conducted include protopathic, equal conduction on 
both sides with complete cervical hemisection; kinaes- 
thctic, in all cases probably impaired, but sufficient to 
permit walking the elevated pathway; tactile, under 
emotional facilitation and as evidenced by cleaning 
reactions for both sides of the body. Efferent impulses 
include initiation of scratch reflex, hind leg to head, 
when hemisection was complete on either the same 
or the opposite side; cleaning reactions, head to body, 
for both sides; orientation of the body in response to 
stimulation of the receptors of the head, in maze run- 
ning; postural coordinations of rising on the hind feet 
in response to stimulation of the receptors of the head. 

The reactions were less perfect than in normal ani- 
mals, but they show that afferent impulses, tactile and 
protopathic, can pass a complete hemisection of the 
cord for the same or for the opposite side. Motor im- 
pulses can pass such blocks in the cervical cord, 
initiating for cither side, simple reflexes, coordination 
between head and limbs in scratch reflexes or cleaning 
reactions, postural responses and orientation of the 
body. 
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Tin- Mitiunism tn : Vnxmt n»x 

What is the mechanism of coiidm lion in these rases? 

Ii may he that the iui.it t connections of one side with 
the olive, the vest i l»n 1 .1 r nucleus, (lie cerebellum, the 
midbrain, ami the thalamus, were sulHcicnt in carry 
out all function!; of the limits of both soles. This seems 
improbable heeauKe it is impossible i<« correlate cither 
sensory or motor function v>'itli the side in which these 
tracts remained intact, It is improbable because of the 
evidence for a relationship between recovery and rela- 
tive extent of lesions; on the hvo sides, bilateral sec- 
tion of other tracts, the cortico spinal, ruhru-fipitv.il, 
gracilis, and cuneatus, results in n>> more evident bi- 
lateral disturbance than licmiseetion. Finally, the 
observations of l.ashlry and ball (7 1 show no signifi- 
cant symptoms after section of the ventral and ventro- 
lateral funiculi alone. 

Ii may he that there arc scattered long libers in all 
parts of the cord which normally have all functions. 
This is not borne out by studies of degeneration. The 
few long fibers in the major tracts demonstrable by de- 
generation methods, which have separate origin or 
termination from the main part of the tract, seem iu- 
adetpute to carry the mass of excitation involved in 
complex integrated activities. 

It is possible that conduction may he by means of 
long fillers crossing from one-half of the ennl to the 
other in the interval between the levels of the two 
sections. Degeneration studies show some such cross- 
ing for many tracts but the number of libers is small in 
proportion to the bulk of the tracts. .Such iTusiiinjj 
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fillers cannot explain the phenomena observed in effer- 
ent conduction which recovers most rapidly and 
completely. Evidence against it is furnished by two 
cases in this study, Nos. 1 and 2, in which the cortico- 
spinal tracts were completely severed at one level. 
Lashley and Ball demonstrated that the cortico-spinal 
tract had been completely severed at one level in some 
of their cases and that in others the rubro-spinals had 
been completely severed at one level. 

From the evidence now available it seems most prob- 
able that conduction in these cases of double section 
of the cervical cord is through arcuate systems. 

Character of Recovery 

The question as to whether this is a normal or vi- 
carious function remains to be answered. It is prob- 
able that conduction of all types of impulse must be a 
normal function of arcuate fibers. Normally it does 
not play the most important role, since reintegration is 
necessary after establishment of lesions. Rothmann 
(16) has suggested that phylogenetically old systems 
remain in the more highly developed species but that 
the higher centers have developed long and more direct 
paths for the control of lower centers. In the intact 
animal both systems function in the integration of 
movements. He assumes that learned movements are 
very largely under the control of direct paths from the 
higher centers, but, in the absence of such direct con- 
nections, the control may again be assumed by the more 
devious routes. The evidence for restitution of the 
control of movements in the cases studied during the 
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course of our experiments seems to lend support to the 
theory of Rothniunn. 

In these cases it is difficult to stale how much of the 
react ]u isition of function which occurs is due to re- 
covery from shock, how much is due l“ acquisition of 
function vicariously by previously non-functional or 
other-functional tracts, and how much is to be at- 
tributed to ability to get along without tlu lost func- 
tions. 

The picture immediately after the operation and for 
some time following is one of nearly complete abolition 
of function. Reflex responses to protopathic stimuli 
can he obtained a few minutes after the second opera- 
tion has been completed, although in some eases, and 
especially in dial of No. I, there is evidence of analge- 
sia. ( if oss movements of the limbs occur shortly after 
operation ami always on the second day following hut 
they are not well coordinated for some. time. Witldn 
two to three days after operation the animals exhibit 
a fair degree of coordination of the limbs in locomo- 
tion. Orientation is poor at first hut the animal soon 
learns to avoid obstacles in its path. C oordinated head- 
limb reflexes, face cleaning, are sometimes exhibited 
on the day following the operation, although they are 
not very effective when they first appear. 'I'll is may 
indicate that a part of the rcaapiisiiion of function is 
due to recovery from shock. 

The performance of the animals on the elevated path- 
way offers evidence of improvement in sensorimotor 
control with practice. No matter when they were first 
exposed to this situation after the operations, and the 
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variation in time is from six clays to two hundred days 
after double cervical section, the animals had to have 
a certain amount of practice before they acquired the 
ability to adapt to such a situation. This holds true as 
well for maze and latch-box performances, in each of 
which there were considerable variations in the length 
of time after operation before the animals were started. 
Instances of this kind do not point to recovery from 
shock effects, but they indicate that the remaining con- 
nections may be improved through practice at no mat- 
ter what time they may be exercised. 

The animals evidently learn to get along without cer- 
tain functions which are permanently lost. In all cases 
they survived and cared for themselves without ability 
to use one forclimb in finer manipulations, In the case 
of No. 2, although the right hand recovered sufficiently 
to be used in face washing, it was not used for manipu- 
lation of the latch mechanism. This animal resorted 
to the use of her mouth when exposed to the situation in 
which the lever was placed so high that it required 
reaching up to manipulate it with her hand. Here we 
have evidence of a substitutional activity which is in- 
dicative of learning to get along without a lost function. 

Since there are more apparent similarities than dif- 
ferences in the abilities of the animals subjected to two 
lesions of the cord upon recovery from symptoms of 
such operations, it would incline one to believe that no 
matter what particular fibers of the ventral and ventro- 
lateral cervical cord arc intact, they may function in 
about the same capacity. This does not fully answer 
the question as to whether functions are vicariously 
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Liken nver by suth cord bridges nr Avhrllier there is 
mure ellicient u till /.at inn of residual funi ri« ms* in the 
portions left intact. 

Observations mi licmi-n liun- nf the curd in monkeys 
led Turner (.?()) l>' conclude lh.il "as nn iv;;enei .limn 
took place at the seal uf the lesion ill tlte-r expel intents, 
the impressions were p i < *I»j hi v MUivewd t<* I hr parts 
below the lesiun by tin npeninp, up "f detussatinj; jiarhs 
frmu tin: opposite uninjured ''islr “ fp. > 1 / | . After 
liaviiijLt unit'll the relurii nf H'luory function nn Inttli 
sides in cases of liemi'iciinii nf die innl lie stated that 
“it appears that in (lie mnnkey at any rate, nuinp, prolt- 
ably t<* the less highly organized state nf its -pnial 
cord, restitution nf (tie sensory fiimliniis m nin at a 
ninth earlier dale after inllieiii.n nf an injury than ob- 
tains in the highly nr.i'ani/ed nml nf man” fp. >lK). 

indications are that temporary slunk dints play 
Siime pari in the rein very nf the animals hut that a 
lar^e pail of (hr recovery comes almut tliiniijth a inme 
ellicient utilization nf the remaininj; lilier trail*- nf one 
side of llie eui'd whirl) is tin* consequence nf spmnaiu- 
oils use ami forced exercise, 

MM/IIAXISMS til- Rl CoVl-ltC 

Some evidence has been obtained in this study as to 
the mechanisms concerned in recovery. Xu. 1U. with 
compleie transection of the cord at the level nf the 
seventh thoracic root, has demonstrated the lunilrd ca- 
pacity of recovery in isolated segments of die cord, 
'lit ere was no recovery of ntoccments except dime of a 
purely local rellcx nature and, at no time, any evidence 
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of conduction past the complete break in the cord. 
There was never any sign of coordination of move- 
ments of the hind limbs with those of the forclimbs in 
this animal. 

It is possible that the necessity of conduction past 
the break is a factor in recovery. Necessity for prac- 
tice of a limb may have an influence in its recovery. 
The work of Oden and Franz, (U) has shown that 
little recovery took place in paralyzed members unless 
they were subjected to special treatment and forced in- 
to use. No. 3, of our double cervical cases, with the 
minimal lesion on the left side, used the left forepaw 
for finer movements and showed no recovery of the 
light forepaw for such activities. The lesion on the 
right side in No. 3 was no greater than the lesion on 
the left side in No. 1 who recovered the use of her left 
forepaw for face washing. That this recovery took 
place in No. 1 may he due to the fact that all long 
tracts on the right side of the cord had been completely 
severed in this animal. Exercise achieved as a conse- 
quence of stimuli applied to the body and head may 
have been a factor in more ready adaptation on the part 
of other animals as well. Definite efforts were made 
to excite head reactions to the body as well as to stimu- 
late limb reactions to the head. The fact that any re- 
action was obtained in the first place, however, indicates 
that paths for the passage of such impulses must have 
been open from the beginning. 

There arc indications that recovery may be related 
to the length of the intervening segment of the cord be- 
tween the two lesions. Nos. .1 and 5, each with lesions 
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in the second and fourth cervical mm levels remained 
slow in movements generally and showed the poorest 
records of all in the maze and l;ttcli«bo\. The. failure 
of No. 5 to adapt to the simple maze is the more stir- 
prising in view of the fact dial she was able to relearn 
nti H cul-de-sac maze without much evidence of loss, 
after her failure on the simple maze. It was most 
difficult to keep these two animals in good physical 
condition, no matter how well they were cared for. ( In 
the other hand, No. 4, with lesions exactly similar in 
those of No. H except that they were, more widely 
separated, gave evidence of much belter control of 
movements generally and made much better maze and 
lateh-liox records. No. 2, with lesions in the second aiul 
fifth cervical root regions, also afford* evidence that 
separation may he a factor in recovery. Her perform- 
ance on the maze and laich-hox closely approaches 
that of No. 4 even though her lesions were more 
severe. TIu* only contradictory evidence furnished is 
that of No. I whose lesions were more severe and no 
farther separated than those of Nos. x and >. Her 
performance on the laich-hox, so far as time records are 
reliable, was closely similar to that of Nos. 2 and 4. 
Unfortunately, maze records were not obtained for this 
animal, 

Some bits of evidence seem to point to a relation be- 
tween defects and completeness of section, No. I, with 
very severe section, seemed to give (tie clearest evidence 
of protopailuc disturbance, but this observation was for 
only a short period after the lesions were established. 
Two cases, Nos. 4 and 5, in which the ruhro-spinal 
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tracts of one side were intact, seemed to have the least 
difficulty in adjustment to the elevated pathway. Con- 
sidering the two lesions in the same animal, it was evi- 
dent that recovery of finer manipulations of the fore- 
arm occurred on the side of the least complete lesion. 

That emotional reinforcement may be a factor in 
passage of the block by impulses has been indicated 
by observations on several cases of double cervical 
section. As previously noted, responses to tactile stimu- 
lation arc difficult to interpret in the rat. It was found 
fairly easy to elicit squealing to contact stimuli on the 
pai ls of the body caudad to the lesions when the animal 
had previously been subjected to moderately strong 
farad ic stimulation on the body and limbs. This rein- 
forcement was evident for some little time after a series 
of farndie stimuli had been given. The fact that emo- 
tional reinforcement seems to operate under such a con- 
dition may have some relation to recovery by a process 
of irradiation or spreading of the effects of localized 
stimuli. 

Modifiability in Separate Spinal Segments 

The work done on conditioning in this study has 
afforded no evidence for conditioning or modifiability 
of isolated spinal segments. There is some evidence of 
conditioning or facilitation in cases where a limited 
connection remains with the head region. Further in- 
vestigation of this question is necessary before any con- 
clusion can be drawn about the possibility of 
establishing conditioned reflexes in animals with 
double cervical section of the cord. 
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DIK KOOKDINATLONSMHKANISMBN DES RttCKENMAKKS 

(Reform) 

l’> war tier J’Um dicser IJmcnmelumg, die Aufgnben dcr RUckcimiiirki- 
leiiiiiiK iMMual conduction] und dcr Uciicauiik vuu den KimvirkuiiKcn von 
Vcrlci/ungeii den kiickcmnark* oxjicriniciilcH tu bcdicjfori, Ks wunlni 
cnvarhicric Albinorniicn und bchmihic Rnitcn verwendet. Eg wurden an 
den Tic re it Vci Ictzungcn dcR Ruckcnmarka nusgcfiilirt. Einige Fallc wur- 
den ink doppcltcm Ilnlbsclumt dcs NDckenrnnrka prApnriert, cinige mil 
Scliiiiu bless dcr Dorsnlsiiulc und dcr Strange dcr Dor.snlwurzd; in cinoin 
cliuclucri Full wnrdc dun Riickcninark am Niveau dcs sicbcnicn Hrustnervea 
vollltommcii ilurcbsclinitiun. 

En wurden Beobaebtungen gemaebt an dcr scnsorischcn und mol oris die n 
Wicdcrlimtcllung, Ks wurden, zu versebiedenen Zeiten nach den Opera- 
lionen, I’nifmigcji dcr Kmpfindung [senailivily] gem relit. Es vrurdcri 
lJcobuclUungcn gem turlit an dcr Wicdcrhcrstcllung dcr motorisclicn Be* 
licrrucliung dcs Stehens, ties CjcIiciih, tlca Laufenu, dcs Kleltemg, und dcs 
CirnlaiiH. Eh wurden I’nifoligcn dcr Zusammenwirkung* [coordination] 
zwisrlicn Knpf und Ulied gemaebt. Man priiflc die moLorisclic LertiFrlhig- 
keit mil cinem crhbhtcn Gelcise [elevated runway], mit cineni cinfnclicn 
T*I.ubi rinvh IT-ninze], und ink deni KJiiikck&sten [lntch-box], Man ycr- 
a U cl tie, hedingte Rcflcxe *□ Widen, 

Figured in Text wciHGh auf den Umfnng dcr Schiidlgungcn bci den cm- 
zcliien, in dicker Uni cnmdi ling venvendeton, Ticrc bin. 

Die afforciite mid cUcrcntc LciUiiig iiber einen doppelten J3 r ncii dea Riick* 
cjimnrki dcr Rnttc ist in Frtllcn demonslrieil wordeu, in denen die cine hnlfte 
ilea Kiickcnmurka vollstiimlig getrennt worden wnr und in denen nuf der 
nmlcreii Sciie ullc Funiculi mil Ansiialime der vcntralen und ventrolaternlen 
in ibrer Lcilung unler brother! worden waren. Die nuf diesc Weise welter' 
gdcitcten nJlercntcn Inipulnc sdncl u.n,i (1) Frotopnlhisclic: Glcichc Lcilung 
nuf bciden Sciten bci vollsbimliger IlcmiHcktion (leg Nackcnmnrks; (2) 
KincHtlidiialic: In alien Fallen walirHchcinlicIi bcci nt raclitiRt, aber genugend 
zur KrmhgJicJnjng dcs Gclicns nuf dem crliblitcn Gclcisc; (3) Tastimpnlse: 
zelgcn sidi milcr Eirnvirkung dcr affcklivcn Bahnung [fncilitntion] und 
werden nil Rciniguugsreaktioncu auf bciden Scitcn dcs Kdrpcra envicsen. 
Die erwieseiien cITcrcnten Impulse sell lief) sen in sich ein: Einleitung dcs 
Kralz re flexes (Uintcifuss nil den Kopf), bci vollstiindlger Hemisektiou 
chiwedcr dcr sclbcn oiler dcr enlgegengesetztcn Scitc; Reinigungsrenktionen 
(Knpf an den Korper) auf bciden Seiten; Orienderung dcs Korpers o Is 
Urwiderung auf Rei/ung dcr Rezeptoren des Kopfes beim Lnbyrinthlnuf en ; 
Unliungakoordinieruiigen [postural coordinations] de3 Sich-Erhebens' auf 
den IJiiUcrbcincn als Uenktion auf Reizung der Rezeptoren des Kopfc9, 

Isolierte Segmente des Ruckcnmai*ks erweisen Wiederher9tellung der 
lokalcu Redexe nllcin, olinc IJcwels der Leitung iiber den Bruch im Riicken- 
mnrk, Mnn crbiclt keinen Beweis dcr Bedingung im isolierten Riickcnmnrk 
und wenig Ueweis fur die IJcdingung aowohl bei doppelter Sektion dcs 
Ruckcnmarks wic beim normnlen Ticrc, unter den Bedinguiigen dieser 
Unicrsurluing. 'I'icrc mit Sektion des dorsnleu Teils dcs Nnckenmarks 
geben wenig llcwcis dnuernder Symptomc. 

I> sind Anwcistingcn gegeben worden in Bezug nuf die Mekanismen der 
Lcilung und dcr Genesung in dcr Fiillen doppelter Sektion des Nncken- 
iriarki- 


Incedritsrn 



